

































































































































































































































































/VER THE LAST DECADE "ANGLADESH HAS SEEN A N OTAB L E INCREASE IN THE PRODUCTION OF lSH FROM 
AQUACULTUREWITH  AVERAGE  ANNUAL  GROWTH  RATES  FROM  
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CONTRIBUTED  TO  THIS  GROWTH  4HIS  HOUSEHOLD










































3INCE  THE  S  THERE  HAVE  BEEN  MANY  AQUACULTURE  EXTENSION  PROJECTS  !S  A  RESULT  POND 
AQUACULTURE PRODUCTION IS ESTIMATED TO HAVE TREBLED BETWEEN APPROXIMATELY  AND  AND 
IS CURRENTLY ESTIMATED TO BE IN THE ORDER OF   T PER YEAR 4HIS GAVE AN IDEAL OPPORTUNITY TO 




















































4HE  TRUE  TEST  OF  AN  EXTENSION  PROGRAM  IS  THE 
SUSTAINABILITY OF THE PRACTICES THAT IT EXTENDED THE 




FUNDING  FROM  THE  )NTERNATIONAL  &UND  FOR 
!GRICULTURAL $EVELOPMENT )&!$	 IN 
 
THE  )NTERNATIONAL  #ENTER  FOR  ,IVING  !QUATIC 
2ESOURCES -ANAGEMENT )#,!2- NOW KNOWN AS 
THE  7ORLD&ISH  #ENTER	  WORKING  WITH  THE 








EXTENDED  BY  OTHER  PROJECTS  AND  APPROACHES 





OF  AQUACULTURE  IN  +APASIA  5PAZILA  IN  'AZIPUR 
$ISTRICT  NORTH  OF  $HAKA  WHERE  THE  EARLIER 




  %VALUATE  DIFFERENT  lSH  CULTURE  TECHNOLOGY 
TRANSFER METHODS AND APPROACHES PRACTICED BY 
$/&
  %VALUATE  lSH  PRODUCTION  INPUT  AND  CREDIT 
ACCESS  OF  lSH  FARMERS  THROUGH  DIFFERENT 
PROJECTS
  %VALUATE DEMONSTRATION AND TRAINING ACTIVITIES 
PROVIDED  TO  lSH  FARMERS  THROUGH  DIFFERENT 
PROJECTS  OF  $/&  AND  NONGOVERNMENT 
ORGANIZATIONS .'/S	
  %VALUATE  THE  SUSTAINABILITY  OF  lSH  CULTURE 

















  $EVELOP  THE  PLANNING  CAPABILITY  OF  THE  lSH 
CULTURE EXTENSION SERVICES OF $/&
&OR  THE  COMPARATIVE  ASPECTS  OF  THE  STUDY  THE 
FOLLOWING  $/&  AQUACULTURE  EXTENSION  PROJECTS 
WERE INVESTIGATED
s  -YMENSINGH  !QUACULTURE  %XTENSION  0ROJECT 
-!%0	  WHICH  IS  ASSISTED  BY  $ANIDA  HAS 
ADOPTED A HIGHER INPUT APPROACH TO PROMOTE 
AQUACULTURE  BY  INCLUDING  A  PACKAGE  OF 




WHICH  IS  SUPPORTED  BY  THE  $EPARTMENT  FOR 
)NTERNATIONAL $EVELOPMENT AND HAS ADOPTED 
A  RANGE  OF  EXTENSION  APPROACHES  INCLUDING 




s  4HANA  ,EVEL  !QUACULTURE  %XTENSION  0ROJECT 
4,!%0	 WHICH IS FUNDED BY THE 'OVERNMENT 











0OND  AQUACULTURE  WAS  ONE  OF  THE  MAIN 
CONTRIBUTORS  TO  THE    PER  YEAR  GROWTH  IN 
"ANGLADESH  lSH  PRODUCTION  FROM  
  TO 

  $/&  	  "ANGLADESH  HAS  PERHAPS 
 MILLION PONDS COVERING   HA "HUIYAN 
  $/&  	  -OST  WERE  CREATED  WHEN 




FROM  PRIVATE  HATCHERIES  IN  THE  LATE  S  AND 
THEIR  DISTRIBUTION  TO  POTENTIAL  SMALL
SCALE 
CUSTOMERS  THROUGHOUT  MUCH  OF  THE  COUNTRY 
THROUGH COMPLEX NETWORKS OF FRY TRADERS ,EWIS ET 
AL  	  THERE  HAS  BEEN  A  MAJOR  INCREASE  IN 
POND lSH PRODUCTION !CCORDING TO OFlCIAL lGURES 
THIS  HAS  HELPED  TO  COMPENSATE  FOR  DECLINING 
CATCHES PARTICULARLY OF CARPS FROM INLAND OPEN 
















WERE  $/&  PROJECTS  BUT  MANY  OF  THESE  ALSO 
INVOLVED THE VERY LARGE .'/ SECTOR IN "ANGLADESH 
AND  SOME  WEREARE  OPERATED  DIRECTLY  BY  .'/S 
-OREOVER $/& HAS ITS REGULAR EXTENSION SERVICES 






lSH  CULTURE  CAGE  AQUACULTURE  AND 
TRAINING  OF  EXTENSION  STAFF  (OWEVER  THE  MAIN 
FOCUS  OF  EXTENSION  HAS  BEEN  ON  POLYCULTURE  OF 
CARP  IN  MANY  SMALL  PRIVATE  PONDS  !LTHOUGH 




ROHITA  #ATLA  #ATLA  CATLA  AND  -RIGAL  #IRRHINUS 
CIRRHOSUS	  INTRODUCED  SILVER  CARP  (YPOPHTHAL






lGURES  MAY  BE  HIGHER  THAN  THOSE  NORMALLY 
ACHIEVED IN TYPICAL PONDS






AVAILABILITY  3IMILARLY  IN  OTHER  COUNTRIES  THERE 
HAVE BEEN DIVERSE EXTENSION EFFORTS FOR FRESHWATER 
AQUACULTURE  AND  CONSIDERABLE  DEBATE  OVER 
APPROPRIATE APPROACHES &OR EXAMPLE TRADITIONAL 
GOVERNMENT  SYSTEMS  WERE  WIDELY  CRITICIZED  FOR 
BEING TOP
DOWN AND FOR OVER A DECADE 7ORLD&ISH 










,EWIS  	  3OME  STUDIES  HAVE  DOCUMENTED 
NETWORKING  AND  lSH  SEED  SUPPLY  AS  A  WAY  OF 
EXTENDING AQUACULTURE THROUGH THE AVAILABILITY OF 
THE  KEY  INPUT  lNGERLINGS  ,ITHDAMLONG  ET  AL 
	 AND EXTENSION MESSAGES AND APPROPRIATE 
RECOMMENDATIONS FOR POOR FARMERS ARE REGULARLY 
CONSIDERED  AND  DEVELOPED  BY  DEVELOPMENT 
PROJECTS FOR EXAMPLE IN 6IETNAM 4U AND 'IANG 
	 "UT THERE ARE FEW PUBLISHED ASSESSMENTS OF 




#HOWDHURY  ET  AL  B  AND  C	  3OME 
DETAILED HOUSEHOLD IMPACTS FROM AQUACULTURE IN 
-YMENSINGH HAVE ALSO BEEN ASSESSED BUT THIS WAS 












SCALE  POND  AQUACULTURE  SEVERAL  YEARS  AFTER 
EXTENSION OR OF THE IMPACTS AT THE HOUSEHOLD AND 





'/"  AGENCIES  $/&  "ANGLADESH  !GRICULTURAL 
2ESEARCH  #OUNCIL  AND  "ANGLADESH  &ISHERIES 
2ESEARCH  )NSTITUTE	  CARRIED  OUT  A  PROJECT  3OCIO













PRODUCTION  4HE  EXTENSION  PROGRAM  AIMED  TO 
MAKE  lSH  CULTIVATION  ACCESSIBLE  TO  ALL  RURAL 
HOUSEHOLDS  TO  INCREASE  POND  lSH  PRODUCTIVITY 
ON







  $EVELOP  A  FRAMEWORK  TO  ASSESS  THE  SOCIO













PROBLEMS  IDENTIlED  BY  FARMERS  FOR  EXAMPLE 
USING lSH SPECIES PREFERRED BY POOR PEOPLE AND 
USING  FEED  AVAILABLE  FROM  ONFARM  RESOURCES  )T 
WAS  HOPED  THAT  THIS  APPROACH  WOULD  BE  MORE 
COST
EFFECTIVE AND SUSTAINABLE THAN PROVISION OF 
MORE  PRESCRIBED  PACKAGES  INCLUDING  THOSE  THAT 
ARE TIED WITH CREDIT PROVISION 
4ABLE    SUMMARIZES  THE  COMPONENTS  OF 
EXTENSION
RELATED ACTIVITIES OF THAT PROJECT BUT IT 
SHOULD  BE  REMEMBERED  THAT  THE  EARLIER  PROJECT 
WAS ALSO A RESEARCH PROJECT 4ABLE  SUMMARIZES 




CONTROL  METHODOLOGY  FOR  THIS  EARLIER 
STUDY  WAS  ADOPTED  WITH  +APASIA  5PAZILA 
SUBDISTRICT	 FORMING THE TARGET AREA AND 3REEPUR 
5PAZILA THE CONTROL AREA ! BENCHMARK SURVEY WAS 
CARRIED  OUT  AT  THE  START  OF  THE  PROJECT  !HMED 
	 4HIS SHOWED THAT OWNERS AND OPERATORS OF 






SMALL  PONDS  AND  ROADSIDE  DITCHES  4HIS  WAS 









MINIMAL  INVESTMENT  EVEN  WITHOUT  CREDIT 
PROVISION	 INCREASED PRODUCTION AND INCOMES OF 
PARTICIPATING lSH CULTIVATORS !HMED ET AL 	 
#ARP  AND  TILAPIA  YIELDS  WERE  FOUR  TIMES  HIGHER 
















































4HE  ORIGINAL  BASELINE  SURVEY  IN  THE  7ORLD&ISH 
PROJECT  WAS  BASED  ON  A  SAMPLE  OF  PONDS  IN 
+APASIA PROJECT AREA	 AND 3REEPUR CONTROL AREA	 
3UBSEQUENT  DETAILED  RECORDING  OF  POND  CULTURE 
SYSTEMS  WAS  FOR  PARTICIPANTS  IN  ONLY  +APASIA 






DETERMINED  THE  PREFERRED  lSH  CULTURE  SYSTEM 
RECOMMENDED TO PARTICIPANTS OPERATORS OF SMALL 
PONDS  WERE  ENCOURAGED  TO  CULTIVATE  TILAPIA  OR 
SILVER  BARB	  BUT  AS  REPORTED  IN  THE  lRST  YEAR 
UPTAKE OF TILAPIA WAS LOW /PERATORS OF MEDIUM 






"ASED  ON  CONSULTATIONS  AND  GROUP  DISCUSSIONS 
WITH PAST PARTICIPANTS HELD IN EARLY  IT WAS 
CONCLUDED  THAT  DRAWING  SAMPLES  IN    BY 










)N  ADDITION  POND  OPERATORS  IN  THE  GROUP 
DISCUSSIONS REPORTED A CLEAR DEMONSTRATION EFFECT 
AN IMPORTANT BENElT MAY THEREFORE HAVE BEEN 
THAT  MORE  NONCONTACT  FARMERS  IN  +APASIA  HAVE 
ADOPTED lSH CULTURE BECAUSE OF THE EXPERIENCE OF 
THEIR NEIGHBORS 4HEREFORE IT WAS DECIDED THAT THE 
SURVEYS  SHOULD  ALSO  COVER  NONPARTICIPANTS  IN 
+APASIA  4HE  EXPERIENCES  AND  ACHIEVEMENTS  OF 
PAST AND NONPARTICIPANTS IN +APASIA ALSO NEEDED 
TO BE COMPARED WITH POND OPERATORS IN 3REEPUR 










THAYEAR	  COMPARED  WITH  AVERAGE  PRE
PROJECT 























!  MODEL  WAS  DEVELOPED  TO  CALCULATE  COSTS  AND 
BENElTS  FOR  lSH  FARMERS  BY  SPECIES  OF  THE  lSH 
CULTURED 4HIS SHOWED THAT SMALL
SCALE lSH CULTURE 








































































NUMBER  OF  PARTICIPANTS  WAS  RELATIVELY  LOW  BUT 
THEY  HAD  CLEARLY  BENElTED  BASED  ON  GROUP 
DISCUSSIONS	  FROM  THE  PACKAGE  EXTENSION
CREDIT 
APPROACH ADOPTED BY THAT PROJECT AND NEEDED TO 
BE  EXCLUDED  FROM  THIS  STUDY  /THERWISE  RECENT 
-!%0  EXTENSION  BENElTS  MIGHT  HAVE  BEEN 
ATTRIBUTED  TO  THE  EARLIER  PROJECT  )T  WOULD  HAVE 
BEEN  VERY  DIFlCULT  TO  SEPARATE  ANY  RECENT 
DEMONSTRATION  EFFECT  OF  THIS  PROJECT  FROM  THE 
7ORLD&ISH PROJECT AND SO -!%0 PARTICIPANTS WERE 
EXCLUDED FROM THE SURVEYS
'IVEN  THE  OBJECTIVES  OF  THE  PRESENT  STUDY  THE 
ANALYTICAL  OPPORTUNITIES  OFFERED  BY  THE  EARLIER 
RESEARCH IN +APASIA AND 3REEPUR AND THE RANGE OF 
EXTENSION







OPERATIONS  AND  lSH  CONSUMPTION  WITH  LESS 
DETAILED  lELD  CROP  DATA  FOR  A  SAMPLE  OF 
PRACTICING  lSH  FARMER  PARTICIPANTS  OF  THE 
ORIGINAL PROJECT EXTENSION EFFORT
  -ORE  QUALITATIVE  CASE  STUDIES  OF  PAST 
PARTICIPANTS WHO ADOPTED OTHER TECHNOLOGIES 





STUDY  OF  lSH  CONSUMERS  PEOPLE  WITH  NO 
POND	
-AIN SURVEY DESIGN AND SAMPLING
3EVERAL  CATEGORIES  OF  POND  OPERATOR  WERE 
DISTINGUISHED  FOR  SAMPLING  .OTE  THAT  THE 
OPERATOR IS MORE IMPORTANT THAN THE POND SINCE 
SOME  POND  CULTIVATORS  HAVE  INVESTED  IN  MORE 
THAN ONE POND BUT THE TECHNOLOGY IS ADOPTED BY 













DECIMALS	  WERE  SAMPLED  SEPARATELY  FROM  LARGE 






"EFORE  CONDUCTING  THE  SURVEY  LISTS  OF  POND 
OPERATORS CATEGORIZED ACCORDING TO SURVEY DESIGN 
WERE  UPDATED  FROM  EARLIER  CENSUSES  AND 
BENElCIARY  LISTS  4HIS  REQUIRED  IN  PRACTICE  A 
COMPLETE CENSUS OF POND OPERATING HOUSEHOLDS 
DUE  TO  PROBLEMS  RECONCILING  EARLIER  LISTS  4HUS 
THE  NUMBER  OF  7ORLD&ISH  PARTICIPATING  HOUSE

HOLDS  IS  LOWER  THAN  THE  NUMBER  OF  REPORTED 
PARTICIPANTS  IN  THE  EARLIER  PROJECTS  PROGRESS 
REPORTS  BECAUSE  IN  SOME  CASES  MORE  THAN  ONE 
PERSON  FROM  THE  SAME  HOUSEHOLD  RECEIVED 
TRAINING  AND  IN  OTHER  CASES  A  HOUSEHOLD  WAS 
COUNTED  TWICE  BECAUSE  IT  OPERATED  TWO  PONDS 
FOLLOWING  THE  TECHNOLOGIES  RECOMMENDED  BY 
7ORLD&ISH 4HE REVISED LISTING OF POND
OPERATING 
HOUSEHOLDS  IN    SUMMARIZED  BY  STRATA  IN 
4ABLE    ENSURED  THAT  EACH  HOUSEHOLD  ONLY 
APPEARED ONCE 
4HE  SAMPLE  SIZES  FOR  THE  ONE
ROUND  SURVEY  TO 
RECORD THE POND CULTURE SYSTEM FARMING SYSTEM 





+APASIA PARTICIPANT YEARS  AND 	 AND NOT -!%0  	  	  	
+APASIA PARTICIPANT YEAR 	 AND NOT -!%0  	  	  	
+APASIA NOT 7ORLD&ISH PARTICIPANT AND NOT -!%0   	  	   	
+APASIA -!%0 PARTICIPANT  	  	  	
4OTAL +APASIA   	  	   	














  VILLAGES  OR    MOUZAS  ;SPATIALLY  DElNED 








BASED  FOR  EACH  CATEGORY  OF 
POND  OPERATOR  ARRANGED  BY  VILLAGE  AND  UNION 
%ACH  lRST  CHOICE  SAMPLE  HAD  TWO  ALTERNATIVES 
DRAWN DURING SAMPLING )F THE lRST CHOICE SAMPLE 
FARMER WAS NOT AVAILABLE OR WAS FOUND NOT TO lT 








OR  THE  RELUCTANCE  OF  A  RESPONDENT  TO  GIVE 
INFORMATION
4HE SOCIOECONOMIC SURVEY FORMAT WAS DESIGNED 
TO  COVER  DETAILED  INFORMATION  ON  THE  POND 
OPERATION  AND  AQUACULTURE  PRACTICES  FARMING 
SYSTEM CROPS TREES ETC	 AQUACULTURE INFORMA

TION  AND  KNOWLEDGE  INCOME  AND  ASSETS  AND 






7ORLD&ISH  PARTICIPANTS  )T  WAS  FOUND  THAT   
PONDS WERE ACTIVELY CULTIVATED IN  IE THEY 
WERE  STOCKED  WITH  lSH  IN  	  4HESE  PONDS 









  ALTHOUGH  SOME  HAD  BEEN  STOCKED  IN  THE 
PREVIOUS YEAR AND SO WERE NOT MONITORED
-ONITORING  GAVE  DETAILS  OF  THE  INPUTS  USED  IN 
POND CULTURE AND CATCHES BASED ON WEEKLY RECORDS 
RATHER  THAN  RECALL  AND  ALSO  RECORDED  CROP 






HOUSEHOLDS  4HESE  HOUSEHOLDS  RECEIVED  AQUA

CULTURE  EXTENSION  DURING  
  AND  HAVE 
CONTINUED AQUACULTURE AND THIS WAS EXPECTED TO 
ENHANCE  THEIR  lSH  CONSUMPTION  AND  GENERAL 
INCOMES 4HE SURVEY ALSO AIMED TO COMPARE THE 
RESULTS  WITH  THOSE  OF  OTHER  SIMILAR  SURVEYS 
UNDERTAKEN BY 7ORLD&ISH FOR NONPOND OPERATORS 
4HIS  YEAR
ROUND  CONSUMPTION  SURVEY  STARTED  IN 
!UGUST  AND RAN TO 3EPTEMBER  
4HIS PART OF THE STUDY WAS BASED ON THE ACTIVE 
INVOLVEMENT  OF  THE  PARTICIPATING  HOUSEHOLDS 
/NE EDUCATED PERSON TYPICALLY STUDENTSCHILDREN 
OR  ADULTS	  FROM  EACH  HOUSEHOLD  lLLED  OUT  A 
SIMPLE CONSUMPTION RECORD FORM FOR EACH DAY OF 
THE  lRST  WEEK  EACH  MONTH  4HIS  PARTICIPATORY 
METHOD  INCURRED  MINIMAL  COSTS  AND  INVOLVED 
ACTIVE  AND  INTERESTED  PARTICIPATION  FROM  THE 
HOUSEHOLDS 4HE HOUSEHOLDS WERE EACH GIVEN A 
SIMPLE  WEIGHING  BALANCE  AND  WEIGHTS  WRITING 
MATERIALS AND TRAINING 4WO ROUNDS OF FOLLOWUP 
MEETINGS  AND  DISCUSSIONS  WERE  HELD  TO  REVIEW 
THEIR EXPERIENCES AND METHODS AND TO UNDERSTAND 
AND  SHARE  SOME  OF  THE  INTERIM  RESULTS  !  lNAL 
WORKSHOP  WAS  HELD  COVERING  THE  lNDINGS  OF 
MONITORING  OF  BOTH  POND  PRODUCTION  SYSTEMS 
AND FOOD CONSUMPTION
-ARKET AND CONSUMER SURVEYS
$URING  THE  PREVIOUS  PROJECT  IN  +APASIA  AND 






MARKETS  OF  +APASIA  TO  ASSESS  CHANGES  FROM  THE 
EARLIER PERIOD 3AMPLE SIZE WAS  TRADERS FROM 
ALL OF THESE MARKETS  PER MARKET	 ! PROlLE WAS 





ADDITION  DURING  THE  STUDY  LOCAL  CONCERNS  AT 
DECLINING  CATCHES  OF  NONCULTURED  lSH  FROM 
mOODPLAIN  AREAS  WERE  RAISED  AND  IT  WAS  FOUND 
THAT  MUCH  OF  THE  lSH  EATEN  EVEN  BY  POND 
OPERATORS WAS WILD
CAUGHT 3O IT WAS DECIDED NEAR 
THE  END  OF  THE  STUDY  TO  INVESTIGATE  CHANGES  IN 












IN  +APASIA  FROM  THE  REMAINING    PREVIOUS 
PARTICIPANTS  0OND  OPERATORS  WERE  AGAIN 
CATEGORIZED  IN  TWO  GROUPS  ACCORDING  TO  THEIR 
POND  SIZE  BELOW    DECIMALS  SMALL  POND 




)T  WAS  FOUND  THAT  OUT  OF  AN  ADDITIONAL   

















4HE  SAMPLE  DESIGN  IN  THE  MAIN  SURVEY  OF 
HOUSEHOLDS WAS SUMMARIZED IN THE lRST CHAPTER 
4HE  AIM  WAS  TO  COMPARE  THE  RECIPIENTS  OF 
EXTENSION  TRAINING  DURING  
  UNDER  THE 
EARLIER  7ORLD&ISH  #ENTER  PREVIOUSLY  )#,!2-	

SUPPORTED PROJECT WITH OTHER POND OWNERS FROM 
THE  SAME  UNIONS  WHO  DID  NOT  RECEIVE  TRAINING 
AND  WITH  POND  OWNERS  IN  3REEPUR  WHERE  THE 
EARLIER PROJECT DID NOT PROVIDE TRAINING BUT WHERE 
BASELINE  SURVEYS  HAD  BEEN  UNDERTAKEN  &OR 
SAMPLING  IN  +APASIA  THE  PREVIOUS  PARTICIPANTS 
WERE  SUBDIVIDED  BETWEEN  THE  lRST  TWO  YEARS 











HEADS  COMPARED  WITH    TO    FOR  RANDOM 
SAMPLES IN +APASIA AND 3REEPUR THUS THE EARLIER 







OVER    OF  THE  PEOPLE  ARE  IN  WHAT  MAY  BE 
TERMED THE DEPENDENT AGE RANGES  TO  AND  
YEARS	
4HE  HEADS  OF  PAST  PARTICIPANT  HOUSEHOLDS  ON 







!BOUT  HALF  OF  THE  HOUSEHOLD  HEADS  ARE  MAINLY 
FARMERS BUT THE PAST PARTICIPANTS IN +APASIA ARE 
MORE  DEPENDENT  ON  SUPPLEMENTARY  INCOME 
SOURCES  BUSINESS  AND  SERVICE	  THAN  THE  OTHER 
HOUSEHOLDS  4ABLE  	  /VERALL  MOST  OF  THE 
POPULATION  DO  NOT  EARN  CASH  INCOMES  
  ABOUT 





  DECIMALS    TO    HA	  !BOUT    WERE 
MARGINAL  AND  SMALL
SCALE  FARMERS    TO   









-ALE &EMALE 4OTAL -ALE &EMALE 4OTAL -ALE &EMALE 4OTAL
.O  .O  .O  .O  .O  .O  .O  .O  .O 
(OUSEHOLD HEAD
 YEARS              

 YEARS                  

 YEARS                  
 YEARS                  
4OTAL                  
%NTIRE HOUSEHOLD
 YEARS                  

 YEARS                  

 YEARS                  
 YEARS             
4OTAL                   #(!04%2  \ (OUSEHOLD 3OCIOECONOMIC #HANGES IN +APASIA AND 3REEPUR
WERE  NO  CLEAR  DIFFERENCES  BETWEEN  7ORLD&ISH 
PARTICIPANTS AND THEIR NEIGHBORS INDICATING THAT 
THE PREVIOUS PROJECT DID NOT TARGET POORER POND 
OWNERS  4HIS  IS  ALSO  CONlRMED  BY  COMPARISON 















)N  THE  BASELINE  SURVEY  IN  BOTH  +APASIA  AND 






-ALE &EMALE -ALE &EMALE -ALE &EMALE
.O  .O  .O  .O  .O  .O 
(OUSEHOLD HEAD
. O N E     
#AN SIGNCOUNT ONLY            

 YEARS OF SCHOOL            

 YEARS OF SCHOOL            
 YEARS            
%NTIRE HOUSEHOLD
.ONE            
#AN SIGNCOUNT ONLY           

 YEARS OF SCHOOL            

 YEARS OF SCHOOL            
 YEARS            
,ITERACY 	
(OUSEHOLD HEAD      










.O  .O  .O 
&ARMER      
3MALL TRADER 
"USINESSPERSON   
3ERVICE PERSON      
(OUSEWIFE      
3TUDENT 
5NEMPLOYED   
/THERS 










.O  .O  .O 
&IRST OCCUPATION
&ARMER      
,ABORER      
3MALL TRADER 
"USINESSPERSON      
3ERVICE PERSON      
(OUSEWIFE      
5NEMPLOYED      
3TUDENT      
/THERS 
4OTAL      
3ECOND OCCUPATION
&ARMER      
,ABORER      
3MALL TRADER 
"USINESSPERSON   
3ERVICE PERSON 
(OUSEWIFE      
3TUDENT 
/THERS   










  HA     

 HA     
 HA     








&ISHERIES  MAY  HAVE  BEEN  BIASED  TOWARDS  LARGER 
PONDS )N +APASIA MORE OF THE PONDS WERE LARGER 




"ECAUSE  MOST  OF  THE  SAMPLE  HOUSEHOLDS  HAVE 
MEDIUM TO LARGE LANDHOLDINGS THEY HAVE LARGE 







/N  AVERAGE  THE  PAST  PARTICIPANTS  HAVE  BETTER 
ACCESS  TO  SAFE  DRINKING  WATER  AND  SANITATION 
FACILITIES THAN OTHER POND OWNERS IN +APASIA OR 
3REEPUR 4ABLE 	 !LTHOUGH ALL HOUSEHOLDS USE 







/N  AVERAGE  THE  NONPARTICIPANTS  OTHERS	  IN 
+APASIA  HAVE  FEWER  LIVESTOCK  THAN  EITHER  PAST 
PARTICIPANTS OR FARMERS IN THE 3REEPUR CONTROL AREA 
4ABLE  	  4HE  MAIN  EXCEPTION  IS  THAT  SOME 
LARGER FARMERS INCLUDING ONES IN THE NONPARTICIPANT 






SCALE  FARMERS  AVERAGED    CHICKENS  PER 
HOUSEHOLD  NOW  THEY  AVERAGE    TO    PER 
HOUSEHOLD  .UMBERS  OF  BULLOCKS  HAVE  FALLEN 
SINCE 
 WHEN LARGE FARMS AVERAGED  PER 





WITH  LANDHOLDING  BUT  OVERALL  IT  HAS  NOT  FALLEN 






  )N  BOTH  BASELINE  AND    SURVEYS 
HOUSEHOLDS IN +APASIA HAD ON AVERAGE MORE TREES 
THAN  HOUSEHOLDS  IN  3REEPUR  4ABLE  	  4HE 
MAIN CHANGE IS THE GROWTH IN GUAVA PRODUCTION 
WHICH HAD NOT BEEN SO NOTABLE EARLIER 6ALUING 
TREES  IS  DIFlCULT  BUT  THE  ESTIMATES  MADE  BY 
FARMERS  IN  















3MALL  -EDIUM ,ARGE 3MALL  -EDIUM ,ARGE  3MALL -EDIUM  ,ARGE
(OMESTEAD LAND         
/WNED AND OPERATED PONDDITCHES         
,EASED IN PONDDITCHES         
,EASED OUT PONDDITCHES         
/WNED AND CULTIVATED LAND         
3HARECROPPEDRENTMORTGAGED IN LAND         
3HARECROPPEDRENTMORTGAGED OUT LAND         
/RCHARDFOREST         
&ALLOW         
4OTAL OWN LAND 	         
4OTAL OWN LAND 	













.O  .O  .O  .O  .O 
3MALL  HA	          
-EDIUM 
 HA	          
,ARGE  HA	          
4OTAL           #(!04%2  \ (OUSEHOLD 3OCIOECONOMIC #HANGES IN +APASIA AND 3REEPUR
4ABLE  (OUSE STRUCTURE OF SAMPLE HOUSEHOLDS 	 IN 




 SMALL     
-EDIUM     




 SMALL     
-EDIUM     




 SMALL     
-EDIUM     






.O  .O  .O 
3OURCE OF WATER
/WN HAND TUBEWELL      
*OINTPART OWNED HAND TUBEWELL      
#OMMUNITYANOTHER PERSONS TUBEWELL      
4OTAL      
4YPE OF LATRINE
. O N E   
0 A C C A       
3EMI
PACCA      
+ATCHA      
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SMALL  AND  MEDIUM  FARMS  WAS  ABOUT    TIMES 
HIGHER  IN    THAN  IN  
  3IMILAR 
DIFFERENCES WERE FOUND IN 3REEPUR 4O SOME EXTENT 















  IN  !HMED  ET  AL  	  !VERAGE  PER 
HOUSEHOLD INCOMES FROM DIFFERENT FARM SOURCES 
HAVE  ALL  INCREASED  RESULTING  IN  SIMILAR 
CONTRIBUTIONS  FROM  THE  FARM  INCOME  SOURCES 
SHOWN IN 4ABLE  TO THOSE IN 
 WITH THE 










-ANGO      
*ACKFRUIT      
#OCONUT      
"AMBOO      
'UAVA 
   
  
,ITCHI 




     
/THERS 








)N  THE  CONTEXT  OF  DIVERSE  AGRICULTURE  AND  HIGH 
NONFARM  INCOMES  SEE  BELOW	  IT  CANNOT  BE 
EXPECTED  THAT  AQUACULTURE  WOULD  BE  A  MAJOR 
COMPONENT OF HOUSEHOLD INCOME FOR MANY OF THE 
HOUSEHOLDS 4HE SHARE OF PONDSlSH IN INCOME 
CONTRIBUTION  HAS  CHANGED  LITTLE  DESPITE  THE 
EXTENSION  PROJECT  BUT  AQUACULTURE  CONTRIBUTES 








THIS  REmECTS  HIGHER  PRODUCTION  SEE  #HAPTER  	 
(OUSEHOLD INCOME FROM AQUACULTURE WAS QUITE 
VARIABLE  REmECTING  DIFFERENT  POND  AREAS  AND 
INTENSITIES OF CULTIVATION AND SO DIFFERENCES WERE 
NOT HIGHLY SIGNIlCANT
.ONFARM  INCOMES  HAVE  ALSO  APPARENTLY  MORE 
THAN  DOUBLED  IN  BOTH  SUBDISTRICTS  UPAZILAS	 
SINCE  















NONFARM  INCOME  IS  POSITIVELY  ASSOCIATED  WITH 
FARM  SIZE  AND  HENCE  FARM  INCOME	  LARGER 
LANDHOLDERS TEND TO HAVE DIVERSIlED INTO BUSINESS 



























-ANGO         
*ACKFRUIT         
,ITCHI         
'UAVA         
"AMBOO          
"ETEL NUT         
#OCONUT         
4IMBER         
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6ALUE
4KHOUSEHOLD	
                  #(!04%2  \ (OUSEHOLD 3OCIOECONOMIC #HANGES IN +APASIA AND 3REEPUR
4HE +APASIA PARTICIPANTS TENDED TO HAVE HIGHER 
INCOMES  FOR  EACH  LANDHOLDING  CLASS  THAN 
NONPARTICIPANTS  FROM  THE  SAME  SUBDISTRICT 










  !N  AVERAGE  INCREASE  OF   
TIMES  FOR  PAST  EXTENSION  PARTICIPANTS  AND   
TIMES IN 3REEPUR WAS ESTIMATED FOR POND OPERATORS 
0OND  OWNERS  OF  DIFFERENT  LANDHOLDING  CLASSES 
HAVE SHARED THESE INCREASES 4HIS IS SUBSTANTIALLY 
HIGHER THAN THE COMBINATION OF INmATION ABOUT 
	  AND  GROWTH  IN  REAL  PER  CAPITA  NATIONAL 
INCOME 	 DURING THIS PERIOD INDICATING THAT 
THESE LANDED HOUSEHOLDS HAVE GAINED MUCH MORE 
THAN  AVERAGE  4HE  EXPLANATION  IS  MAINLY  IN 
NONFARM  INCOME  SOURCES  AND  HOUSEHOLD 
CHANGES 






#ONSEQUENTLY  AVERAGE  HOUSEHOLD  SIZES  HAVE 
FALLEN  FOR  EACH  LANDHOLDING  SIZE  AND  IN  BOTH 
SUBDISTRICTS  UPAZILAS	  COMPARED  WITH  
 
ALTHOUGH  LARGER  FARMS  TEND  TO  BE  OPERATED  BY 
LARGER HOUSEHOLDS 4ABLE 	 )N 
  





PANTS	  AND    OF  3REEPUR  SAMPLE  HOUSEHOLD 









3MALL  HA	 -EDIUM  n  HA	 ,ARGE  HA	 !LL
+APASIA PARTICIPANTS #EREAL CROP     
/THER CROPS    
3HARECROPPED OUT LAND    
/RCHARDTREE     
,IVESTOCK     
!QUACULTURE     
!LL    
!NNUAL INCOME 4KHH	        
+APASIA 
 OTHERS #EREAL CROP     
/THER CROPS    
3HARECROPPED OUT LAND    
/RCHARDTREE     
,IVESTOCK     
!QUACULTURE     
!LL    
!NNUAL INCOME 4KHH	        
3REEPUR 
 CONTROL  #EREAL CROP    
/THER CROPS    
3HARECROPPED OUT LAND    
/RCHARDTREE     
,IVESTOCK     
!QUACULTURE     
!LL    
!NNUAL INCOME 4KHH	        
!LL #EREAL CROP     
/THER CROPS    
3HARECROPPED OUT LAND    
/RCHARDTREE     
,IVESTOCK     
!QUACULTURE     
!LL    











,ABOR    
0ETTY TRADE    
"USINESS    
3ERVICE    
3ALE ASSETS    
!LL    
!NNUAL INCOME 4KHH	        
+APASIA 




,ABOR    
0ETTY TRADE    
"USINESS    
3ERVICE    
3ALE ASSETS    
!LL    
!NNUAL INCOME 4KHH	        
3REEPUR 




,ABOR    
0ETTY TRADE    
"USINESS    
3ERVICE    
3ALE ASSETS    
!LL    
!NNUAL INCOME 4KHH	        




,ABOR    
0ETTY TRADE    
"USINESS    
3ERVICE    
3ALE ASSETS    
!LL    
!NNUAL INCOME 4KHH	        
4ABLE  (OUSEHOLD SIZE BY FARM SIZE IN 

3AMPLE 3MALL -EDIUM ,ARGE
+APASIA PARTICIPANTS   
+APASIA 
 OTHERS   
3REEPUR 
 CONTROL   
IN  TO THAT OF MEDIUM
SCALE FARMERS IN  









REmECTED  IN  AN  IMPROVED  STANDARD  OF  LIVING 
$URABLE  ASSETS  WERE  COUNTED  AND  APPROXIMATE 
VALUES  WERE  RECORDED  IN  BOTH  THE  BASELINE  AND 
IMPACT  SURVEYS  BUT  TO  AVOID  VALUATION  AND 
INmATION PROBLEMS ONLY NUMBERS ARE SHOWN IN 
4ABLE  4HESE ARE BASED ON THE SAME DETAILED 
INVENTORY  LIST  USED  IN  BOTH  SURVEYS  )N  +APASIA 
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  IN  ADDITION  lSH  AND 
OTHER FOOD CONSUMPTION WAS MONITORED BY MOST 










CONSUMPTION  OF  THE  MAIN  FOOD  ITEMS  4ABLE 
	 0ER CAPITA CONSUMPTION OF VEGETABLES WAS 
SUBSTANTIALLY  HIGHER  IN  
  THAN  IN  THE 
BASELINE IN +APASIA  FOR PARTICIPANTS  
FOR NONPARTICIPANTS	 BUT HAD FALLEN IN 3REEPUR 
&ISH  CONSUMPTION  BY  PAST  PARTICIPANTS  WAS 
SLIGHTLY  HIGHER  THAN  IN  +APASIA  IN  THE  BASELINE 
	 BUT lSH CONSUMPTION OF NONPARTICIPANTS 
IN  +APASIA  AND  3REEPUR  WAS  LOWER  THAN  THE 
RESPECTIVE  AVERAGES    AND    OF  PREVIOUS 
REPORTS	 FROM THE BASELINE
(OWEVER  RECALL  IS  PROBABLY  UNRELIABLE  FOR 
ESTIMATING CONSUMPTION OF LESS FREQUENTLY EATEN 
FOODS  )N  #HAPTER    THE  RESULTS  OF  DETAILED 








HERE  TO  BE  THE  AVERAGE  NUMBER  OF  HOUSEHOLD 
MEMBERS	 n MUCH HIGHER THAN RECALL ESTIMATES BY 
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,IKEWISE  MEAT  CONSUMPTION  FROM  MONITORING 
WAS OVER TWICE THE AMOUNT ESTIMATED BY RECALL IN 
THE  PREVIOUS  YEAR  (ENCE  lSH  CONSUMPTION 
PROBABLY HAS INCREASED FOR POND OWNERS
&RUIT  CONSUMPTION  PER  HOUSEHOLD  WAS 
COMPARABLE WITH SIMILAR DATA FROM THE BASELINE 
SURVEY ALTHOUGH AVERAGE CONSUMPTION OF JACKFRUIT 
LITCHIS  AND  GUAVA  HAD  INCREASED  SUBSTANTIALLY 
#ONSUMPTION  IS  HIGHER  FOR  LARGER  LAND  OWNERS 
AND  IN  +APASIA  REmECTING  THE  LARGER  AREAS  OF 
ORCHARDS  AND  NUMBERS  OF  TREES  OWNED  BY 
HOUSEHOLDS 4ABLE 	 (OWEVER ESTIMATION OF 
THE  AMOUNTS  OF  FRUIT  EATEN  AND  SOLD  PROVED 
DIFlCULT TO MAKE IN THE SURVEYS AND IT IS SUSPECTED 
THAT SOME HOUSEHOLD CONSUMPTION WAS IN FACT 
GIVEN  AWAY  OR  SOLD  FOR  EXAMPLE  IT  IS  HIGHLY 
UNLIKELY  THAT  NONPARTICIPANT  LARGE
SCALE  LAND





TO  OBTAIN  MORE  OF  THEIR  FOOD  FROM  THEIR  OWN 
PRODUCTION  BUT  IN  3REEPUR  THERE  WAS  LESS 
DIFFERENCE BETWEEN LANDHOLDING CATEGORIES 4ABLE 
	 #ONSEQUENTLY ALTHOUGH THE TOTAL VALUE OF 
FOOD  CONSUMED  IS  HIGHER  FOR  LARGER  FARMS  THE 
CASH EXPENDITURE ON FOOD DOES NOT INCREASE WITH 
THE LANDHOLDING CATEGORY AS MUCH AS OVERALL FOOD 
CONSUMPTION  -ORE  THAN  HALF  OF  THE  RICE  lSH 









%STIMATES  OF  TOTAL  NONFOOD  EXPENDITURES  AND 
IMPUTED AND PURCHASE VALUES OF FOOD CONSUMED  #(!04%2  \ (OUSEHOLD 3OCIOECONOMIC #HANGES IN +APASIA AND 3REEPUR
WERE  MADE  BUT  FRUIT  CONSUMPTION  HAS  BEEN 
OMITTED DUE TO UNCERTAINTIES OVER THE RELIABILITY OF 
THE  DATA  .ONFOOD  EXPENDITURE  IS  STRONGLY 




SCALE  FARMERS  MORE  ON  EDUCATION  AND  SOCIAL 
FUNCTIONS 4ABLE 	 .ONFOOD EXPENDITURE PER 
HOUSEHOLD  IN  ACTUAL  VALUES  HAS  APPROXIMATELY 
DOUBLED  SINCE  
  AND  THIS  MAY  MORE 













SUPPORT  AS  WAS  RECEIVED  WENT  MAINLY  FOR 
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COMPLETELY OUT OF PRODUCTION WITH INCIDENCE OF 
AMAN  CULTIVATION  REPORTEDLY  SLIGHTLY  REDUCED 
NOTABLY LOCAL VARIETIES ARE NO LONGER GROWN IN 























!S  WAS  TO  BE  EXPECTED  CHEMICAL  FERTILIZER  AND 
LABOR INPUTS WERE RELATIVELY HIGH FOR (96 BORO
!BOUT  OF THE SEEDS USED BY ALL HOUSEHOLDS 
CAME  FROM  THEIR  OWN  SAVED  SEEDS  ALMOST  ALL 









WAS  SUBSTANTIALLY  HIGHER  PER  HECTARE  FOR  OTHER 
CROPS 4ABLE 	 "Y COMPARISON CASH COSTS OF 
PRODUCTION  WERE  LESS  FOR  CULTIVATION  IN  3REEPUR 
BECAUSE LESS HIRED LABOR WAS USED 0AST PARTICIPANTS 
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BUT  ALLOWING  FOR  ONFARM  INPUTS  AND  HOME 
CONSUMPTION  INDICATES  THAT  ALL  CROPS  EXCEPT 
PERHAPS AUS 4ABLE !	 WERE VIABLE !MAN BORO 
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FOR  lSH  CULTURE  4ABLE    SUMMARIZES  THE 
AVAILABILITY AND USE OF THESE RESOURCES LARGE
SCALE 
FARMS  TEND  TO  HAVE  MORE  RESOURCES  AVAILABLE 
EXCEPT THAT THE LEVELS OF COMPOSTING ARE THE SAME 
AMONG PAST PARTICIPANTS IRRESPECTIVE OF FARM SIZE 
4HUS  BRAN  IS  MAINLY  USED  FOR  ANIMAL  AND  lSH 
FEED AND NONE IS UNUSED !N ESTIMATED  OF 
COW  DUNG  WAS  NOT  SPECIlCALLY  EMPLOYED  BUT 
ABOUT    OF  THE  RESOURCE  AVAILABLE  WAS 
DELIBERATELY  USED  TO  FERTILIZE  PONDS  4HE 
PROPORTION  WAS  ONLY  SLIGHTLY  HIGHER  FOR  PAST 
PARTICIPANTS COMPARED WITH THE NONPARTICIPANTS 






























THAN  RECOMMENDED  IN  THE  EARLY  S  BY 





PRODUCT  PRODUCTION  ESTIMATES  ARE  DIFlCULT  TO 
MAKE  THE  APPARENT  INCREASE  IN  COW  DUNG 
AVAILABILITY  IN  4ABLE    MAY  NOT  BE  REAL 
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TION  /VERALL  SUSTAINED  POND  AQUA

CULTURE  IN  THE  AREA  IS  BASED  ON  BETTER  USE  OF 
ONFARM RESOURCES AS INTENDED IN THE 7ORLD&ISH 
PROJECT  BUT  THE  SAME  TRENDS  ARE  FOUND  AMONG 
CONTROL  FARMERS  )T  MAY  BE  NOW  THAT  SOME 
BIORESOURCES  ARE  USED  EXCESSIVELY  FOR  PONDS 
COMPARED  WITH  ALTERNATIVE  USES  AND  THAT  THIS 
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CATTLE  AND  HAVE  MODEST  IMPROVEMENTS  IN  CROP 
PRODUCTION  BUT  NONFARM  INCOMES  ARE  MUCH 
HIGHER  REMITTANCES  BUSINESS  AND  ENTERPRISES 
SUCH  AS  POULTRY  REARING  HAVE  TAKEN  OFF  0OND 
AQUACULTURE IS ALSO PREVALENT SEE #HAPTERS  AND 










)N    A  CENSUS  BY  THE  7ORLD&ISH  #ENTER 
FORMERLY KNOWN AS )#,!2-	 IN THE FOUR UNIONS 
OF +APASIA 5PAZILA SUBDISTRICT	 THAT WERE TO FORM 









  IN  3REEPUR  WERE  STOCKED  WITH  lSH  EITHER 
IRREGULARLY  OR  REGULARLY  BUT  PRODUCTION  WAS 









  AS  EXTENDED  AT  THAT  TIME  BY  THE  7ORLD&ISH 












+APASIA  INDICATING  A    INCREASE  IN  NUMBER 













OPERATING  HOUSEHOLDS  WERE  DRAWN  FOR 
SURVEYS  SEE  #HAPTER    FOR  SAMPLE  DETAILS	 
"ECAUSE  OF  MULTIPLE











COVERED  BY  THE  EARLIER  PROJECT  IN  +APASIA 
APPROXIMATELY DOUBLED DURING THE S AGAIN 





BY  THE  REPORTED  POND  SIZE  WHEN  UPDATING  THE 
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THAN  ONE  POND  AND  ALL  WERE  SURVEYED 
#ATEGORIZATION  WAS  GENERALLY  CORRECT  BUT  A 
NUMBER  OF  PONDS  ON  THE  BORDERLINE  BETWEEN 
ABOVE AND BELOW  DECIMALS  HA	 MAY HAVE 
BEEN MISESTIMATED 
4HE  ACTUAL  AREAS  OF  PONDS  WERE  MEASURED  TO 
IMPROVE THE ANALYSIS 4ABLE  COMPARES ORIGINAL 
CLASSIlCATIONS USED IN SAMPLING AREAS REPORTED BY 
THE  RESPONDENTS  AND  MEASURED  AREAS  /RIGINAL 
CLASSIlCATIONS  MATCH  CLOSELY  WITH  THE  REPORTED 
MAXIMUM AREA INCLUDING POND DIKES WHILE THE 
MEASURED AREA IS THAT DURING MONSOON  AND 
SO  MOST  CLOSELY  MATCHES  REPORTED  MONSOON 
EXTENT OF THE PONDS !LL AREA MEASURES WERE HIGHLY 
CORRELATED BUT  OF +APASIA PARTICIPANTS  




TO  FALL  IN  THE  SMALL
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+APASIA  AND  3REEPUR  )N    SOME    OF 
PONDS  IN  +APASIA  AND    IN  3REEPUR  WERE 
REPORTED  TO  BE  JOINTLY  OPERATED  4ABLE  	  )N 
PARTICULAR  THE  MEDIUM
LARGE  PONDS  ARE  OFTEN 
JOINTLY  OWNED  ABOUT    IN  ALL  THREE  MAIN 
HOUSEHOLD  CATEGORIES  ARE  JOINTLY  OPERATED 
COMPARED WITH  TO  FOR SMALL PONDS 4HIS 





!LTHOUGH  THIS  CHAPTER  AND  REPORT  IS  PRIMARILY 
CONCERNED  WITH  THE  PRODUCTIVE  USE  OF  PONDS 






TO  WATER  HAS  INCREASED  SINCE    PRESUMABLY 
THROUGH  RAISING  AND  STRENGTHENING  OF  BANKS  TO 
REDUCE THE RISK OF LOSS OF lSH IN mOODS .UMBERS 
OF LARGE TREES HAVE NOT CHANGED SUBSTANTIALLY BUT 
THERE  ARE  MANY  SMALL  TREES  SURROUNDING  PONDS 
MANY OF WHICH WERE CONSTRUCTED IN THE LAST  
YEARS	 !LTHOUGH GARDENING VEGETABLES ETC	 HAS 
APPARENTLY  INCREASED  ON  THE  DIKES  IT  IS  ONLY 
PRACTICED  ON  A  QUARTER  OF  THE  AREA  BY  PREVIOUS 
PARTICIPANTS AND HAS NOT DEVELOPED IN THE CONTROL 
AREA 3REEPUR	 0OND MANAGEMENT IN GENERAL HAS 
















BUT  HAS  NOT  RESULTED  IN  THE  MEDIUM
TERM  IN  A 
HIGHER  INCIDENCE  OF  AQUACULTURE  -OREOVER  THE 
PROPORTION OF PONDS IN +APASIA STOCKED USING 
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3TOCKED      
7ITH PRODUCTION      
5SED INPUTS      
3TOCKED BUT NO PRODUCTION      
.OT STOCKED BUT HAS PRODUCTION      



















PAST  PARTICIPANTS	  AND  NONPARTICIPANTS  WITH 
SMALL  PONDS  HAVE  SIGNIlCANTLY  HIGHER  YIELDS  IN 
+APASIA BUT NOT 3REEPUR AND THIS IS ASSOCIATED 
WITH  SIGNIlCANTLY  HIGHER  STOCKING  DENSITIES  IN 
SMALLER PONDS 
4HERE APPEARS TO HAVE BEEN SOME DEMONSTRATION 
EFFECT  FROM  THE  EARLIER  PROJECT  AS  THE  STOCKING 
LEVELS      lNGERLINGSHA	  AND  PRODUCTION 
 THA	 OF OTHER +APASIA PONDS ARE INTERMEDIATE 
BETWEEN  PARTICIPANTS  AND  THE  CONTROL  GROUP 
3REEPUR	 PONDS 4HE NONPARTICIPANTS IN +APASIA 
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"ETWEEN ALL +APASIA PARTICIPANTS AND 3REEPUR 
 CONTROL 




   
TO HIGH
QUALITY lNGERLINGS IS A LIMITING FACTOR IN 
THE  AREA  3PECIES  COMPOSITION  IN  
  WAS 
SIMILAR IN ALL SAMPLES 4HE MAIN SPECIES CULTURED 




















#OMPARING  INPUT  USE  WITH  RECOMMENDATIONS 



















BUT  USE  OF  ALL  OTHER  INPUTS  WAS  LESS  THEN 
RECOMMENDED  THIS  APPLIES  TO  BOTH  PAST 
PARTICIPANTS  AND  NONPARTICIPANTS	  !S  THESE 
INPUTS ARE MOSTLY PURCHASED EXCEPT FOR MANURE 
WHICH  IS  READILY  AVAILABLE  AS  MOST  OF  THESE 
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 OTHERS 3REEPUR 
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AND  FERTILIZER  INPUT  TO  THE  PONDS  BY  VALUE 
COMPRISING  ABOUT  HALF  OF  THESE  COSTS  FOR  PAST 
PARTICIPANTS  "RAN  AND  OILCAKE  WERE  THE  MAIN 
PURCHASED  INPUTS  BY  VALUE  4ABLE  	  4HE 
NONPARTICIPANTS IN +APASIA BUY AND USE SUBSTANTIAL 
AMOUNTS  OF  THEM  PARTICULARLY  BRAN  ALTHOUGH 
THEY  HAVE  LOWER  lSH  PRODUCTION  THAN  THE  PAST 
PARTICIPANTS  4HE  CONTROL  GROUP  HAS  SIMILAR 
MATERIAL  INPUTS  BY  VALUE  AND  THE  +APASIA 
NONPARTICIPANTS  HAVE  HIGHER  EXPENDITURE  ON 
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n  AVERAGE    MONTHS  OF  OPERATION  
  FOR  CARP 
POLYCULTURE	  (OWEVER  THIS  YIELD  WAS  FOR  A 













THE  CONTROL  AREA  FARMERS  WITHOUT  EXTENSION 
SUPPORT    THA	  3ILVER  CARP  DOMINATED 
PRODUCTION AT  OF THE TOTAL WEIGHT OF lSH AND 
SINCE THE EARLIER PROJECT 4HAI SHARPUTI HAS BEEN 
INCLUDED  AS  AN  IMPORTANT  COMPONENT  OF 
POLYCULTURE 4ABLE B	 "Y COMPARISON  OF 
lNGERLINGS  STOCKED  BY  PAST  PARTICIPANTS  WERE 
3ILVER CARP AND  WERE 4HAI SHARPUTI
4HUS THE SPECIES WITH THE LOWEST PRICE IS THE ONE 
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COMPARED WITH STOCKING AND A LOW AVERAGE PRICE 
IT HAS BEEN WIDELY INCLUDED IN POND CULTURE
4HE  TOTAL  OF  OWN
PRODUCED  lSH  CONSUMED  PER 
HECTARE  WAS  OVER    HIGHER  IN  +APASIA  THAN 
3REEPUR  WITH  NEIGHBORS  IN  +APASIA  CONSUMING 
THE  HIGHEST  PROPORTION  OF  lSH  AND  PAST 












LOW  IMPUTED  COSTS  4HE  ECONOMIC  RETURN  FROM 
AQUACULTURE  IS  SUBSTANTIALLY  DIFFERENT  FOR  THE 
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NONPARTICIPANTS ALTHOUGH THE RETURN COULD HAVE 
BEEN  MUCH  MORE  IF  THE  STOCKING  DENSITY  WERE 
LOWER $IFFUSION OF TECHNOLOGY TO NONPARTICIPANTS 
IN  +APASIA  NEIGHBORS  OF  EXTENSION  RECIPIENTS	 
APPEARS  TO  HAVE  HAPPENED  SINCE  THEY  HAVE 
INTERMEDIARY  POND  MANAGEMENT  PRACTICE  AND 
YIELDS BETWEEN THAT OF THE PAST PARTICIPANTS AND 
THE  CONTROL  SAMPLES  INDICATING  STIMULATION  OF 
CONSIDERABLE  INTEREST  AMONG  NEIGHBORING 
FARMERS
4O  TAKE  ACCOUNT  OF  SOME  OF  THE  MANY  FACTORS 
INVOLVED  IN  DETERMINING  THE  PERFORMANCE  OF 
POND  AQUACULTURE  IN  THE  STUDY  PRODUCTION 
FUNCTIONS WERE ESTIMATED FOR lSH PRODUCTION IN 





AND  NITROGEN  AND  PHOSPHATE  FERTILIZER	  USING 
lGURES  IN  ,OVELL  	  AND  ,IN  ET  AL  	 
$UMMY VARIABLES WERE USED FOR THE SALE STRATEGY  7ORLD&ISH #ENTER \ !QUACULTURE %XTENSION )MPACTS IN "ANGLADESH ! #ASE 3TUDY FROM +APASIA 'AZIPUR
OF  THE  HOUSEHOLD  AND  FOR  PAST  EXTENSION 
EXPERIENCE  "ASED  ON  MONITORING  OF    OF  THE 
+APASIA PARTICIPANT HOUSEHOLDS IN 
 AND 
ON  WORKSHOPS  WITH  THOSE  PARTICIPANTS  SEE 
#HAPTER 	 THREE CATEGORIES WERE DISTINGUISHED 
HOUSEHOLDS THAT DID NOT SELL ANY OF THE PRODUCTION 
FROM  THEIR  PONDS  hSUBSISTENCEv	  HOUSEHOLDS 







INPUTS  USED  BUT  PRESUMABLY  IS  CONNECTED  WITH 
BETTER  MANAGEMENT  PRACTICES  4HUS  EXTENSION 
RECIPIENTS HAVE SIGNIlCANTLY HIGHER PRODUCTION IN 
QUANTITY  AND  VALUE  TERMS  OVER  AND  ABOVE  THE 
INmUENCE  OF  HIGHER  INTENSITY  IN  SMALLER  PONDS 







SUBSISTENCE  POND  CULTIVATORS  HAVE  LOW  RETURNS 
-OST OF THE PONDS HAVE HIGH FEED RATES BRAN AND 
OILCAKE	  AND  NEITHER  FEED  NOR  NITROGEN  INPUTS 
WERE  SIGNIlCANT  FACTORS  IN  THE  FUNCTION  4HE 
SIGNIlCANT COEFlCIENT FOR PHOSPHATE IS CONSISTENT 





(OW  DID  THE  CONTROL  FARMERS  IN  3REEPUR  AND 
NEIGHBORS  IN  +APASIA  GET  INFORMATION  ON 
AQUACULTURE  PRACTICES  4HE  PARTICIPANTS  IN  THE 
7ORLD&ISH  PROJECT  ORIGINALLY  GOT  INFORMATION 




EXCEPT  DURING  RECONNAISSANCE  VISITS  AND 





TO  AVOID  ASSESSING  IMPACTS  OF  MORE  THAN  ONE 
EXTENSION PROGRAM
2ESPONSES  WERE  DISAGGREGATED  BY  POND  SIZE 




YEAR  OF  PARTICIPATION  WERE  RELATIVELY  SMALL  4HE 
RESULTS 4ABLE 	 CLEARLY SHOW THAT OTHER lSH 
FARMERS WORD OF MOUTH AND SEEING OTHER FARMERS 
EXPERIENCE	  AND  THE  RADIO  WERE  THE  MAIN 
INFORMATION SOURCES FOR NONPARTICIPANTS WITH 46 






4HE  EARLIER  PROJECT  DID  NOT  APPEAR  TO  HAVE 
PROMOTED  LOCAL  NETWORKING  AMONG  THE  FARMERS 
DESPITE THEIR ATTENDING COURSES TOGETHER SINCE THE 
PAST  PARTICIPANTS  REPORTED  OVERALL  SUBSTANTIALLY 
LESS CONTACT WITH OTHER FARMERS FOR INFORMATION 








"EING  AN  ACTION  RESEARCH  PROJECT  THE  EARLIER 
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INCLUDES  COSTS  OF  RESEARCH  ACTIVITIES  )NTENSIVE 
WORK IN A FEW UNIONS HAD A DEMONSTRATION EFFECT 
AND THE COSTS ALSO COVERED DETAILED BASELINE AND 
CONTROL  AREA  SURVEYS  THAT  FORM  A  BASIS  FOR  THIS 
IMPACT ASSESSMENT
4HE  STUDY  HAS  DEMONSTRATED  THAT  BENElTS  OF 
EXTENSION  IN  TERMS  OF  IMPROVED  AQUACULTURE 
PRODUCTIVITY AND RETURNS TO OPERATORS OF PONDS 
AND DITCHES WERE MAINTAINED SOME lVE YEARS AFTER 
EXTENSION  ENDED  3OME  OF  THESE  BENElTS  WERE 






SIGNIlCANTLY  LOWER  THAN  AMONG  PAST  EXTENSION 
PARTICIPANTS  WHILE  INPUT  COSTS  DO  NOT  DIFFER 
SIGNIlCANTLY  )N  ADDITION 
PRODUCTION  EVEN  AMONG  PAST 
EXTENSION RECIPIENTS IS VARIABLE 
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0OND  MONITORING  WAS  CARRIED  OUT  WITH   
HOUSEHOLDS  FROM  THE  PREVIOUS  PARTICIPANTS  IN 
+APASIA  DURING  
  $URING  THE 
SOCIOECONOMIC  SURVEY    HOUSEHOLDS  WERE 
SAMPLED TO GATHER INFORMATION INCLUDING POND 
MANAGEMENT  3IXTY








INTERVALS  BY  A  TEAM  OF  TWO  lELDWORKERS  4HESE 
HOUSEHOLDS  WERE  QUITE  WELL  OFF  THEIR  AVERAGE 






OF  lSH  PRODUCED  AND  THE  CATEGORIES  WERE 
VALIDATED IN A WORKSHOP WITH ALL OF THE PARTICIPANT 
HOUSEHOLDS  WHERE  RESULTS  FROM  THE  STUDY  WERE 
DISCUSSED #HAPTER 	 4HE GROUPS WERE COMPOSED 
OF 	 THOSE WHO DID NOT SELL ANY OF THEIR HARVEST 
hSUBSISTENCEv  POND  OPERATORS	  	  THOSE  WHO 
SOLD UP TO  OF THEIR HARVEST hMIXEDv POND 
OPERATORS	 AND 	 THOSE WHO SOLD  OR MORE 









OWNED  BY  THE    MONITORED  HOUSEHOLDS  WITH 
OWN OPERATED CULTIVATED LAND COMPRISING  
ORCHARDS    AND  THE  REMAINDER  LEASED  OUT 
FALLOW OR HOMESTEAD LAND 4HE RESULTS DISCUSSED 
IN THE FOLLOWING SECTIONS INDICATE AN AVERAGE NET 













.UMBER OF HOUSEHOLDS    
(OMESTEAD LAND    
/WNED AND OPERATED 
PONDDITCHES
   
,EASED IN PONDDITCHES    
,EASED OUT POND
DITCHES
   
/WNED AND CULTIVATED 
LAND
   
3HARECROPPEDRENT
MORTGAGED IN LAND
   
3HARECROPPEDRENT
MORTGAGED OUT LAND
   
/RCHARDFOREST    
&ALLOW    






AND  A  CROPPING  INTENSITY  OF    IE  SINGLE 
CROPPED  LAND	  AN  AVERAGE  NET  INCOME  OF  4K 
  PER HA OF ORCHARD AND AN AVERAGE NET CASH 
INCOME EXCLUDING HOUSEHOLD CONSUMPTION	 OF 
4K      PER  HA  OF  PONDS  INDICATING  THAT 
AQUACULTURE IS THE MOST PROlTABLE LAND USE IN THE 
AREA















PADDY  YIELDS  WERE  LOWER  FOR  HOUSEHOLDS  THAT 
CONSUME  ALL  THEIR  lSH  4ABLE  	  4HE  MORE 
COMMERCIAL POND OPERATORS HAVE LARGER ORCHARD 
AREAS ON AVERAGE IMPLYING THAT THEIR OVERALL LAND 
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(OWEVER  THIS  IS  INCONSISTENT  WITH  THE  HIGHER 
RETURNS  REPORTED  IN  
  AND  MAY  REmECT 








 HH KGHA HA  HH KGHA HA  HH KGHA HA  HH KGHA HA
" AUS      .! .!       
" AMAN                
4, AMAN               
(96 AMAN      .! .!  .! .!    
, BORO                
(96 BORO                
7HEAT          .! .!    
*UTE      .! .!       
3UGARCANE                
/ILSEEDS     .! .!  .! .!   
$AL  .! .!     .! .!   
0OTATO          .! .!    
/NION          .! .!    
'ARLIC          .! .!    
4URMERIC      .! .!  .! .!    
"ETEL LEAF  .! .!  .! .!      






 HH KGHA HA  HH KGHA HA  HH KGHA HA  HH KGHA HA
6EGETABLES                
#HILI                
4OMATO                
!RUM      .! .!        
2ADISH          .! .!    









 HH HA HA  HH HA HA  HH HA HA  HH HA HA
0APAYA KG	         .! .!    
"ANANA NO	                
-ANGO KG	            
*ACKFRUIT NO	                





'UAVA NO	       

        
/LIVE KG	  .! .!  .! .!       
0ALM TREE NO	  .! .!  .! .!        
*UJUBE KG	  .! .!  .! .!        
!MLOKI NO	   

  .! .!  .! .!   


LOSSES  4HE  REPORTED  CROP  INCOMES  FROM 
MONITORED  HOUSEHOLDS  WERE  ALSO  ON  AVERAGE 





MULTIPLE  USES  INCLUDING  FOR  AQUACULTURE  0OND 
OPERATORS WHO SOLD lSH ON AVERAGE USED OVER  
OF THEIR OWN PRODUCED BRAN FOR AQUACULTURE WITH 
ANIMAL  FEED  AS  THE  NEXT  MAIN  USE  (OWEVER 
DESPITE  USING  ONLY    IN  THEIR  PONDS 
HOUSEHOLDS THAT DID NOT SELL lSH STILL USED ALMOST 
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.OTE 3$ n STANDARD DEVIATION
THEIR PONDS 4ABLE  AND LATER TABLES	 INDICATING 




THEIR  PRODUCTION  TENDED  ON  AVERAGE  TO  OWN 
SMALLER PONDS THOSE WHO SOLD  AND ABOVE OF 
THEIR  POND  PRODUCTION  AVERAGED  LARGER  PONDS 
4HESE  POND  OWNERS  HAVE  CONTINUED  TO  FOLLOW 
IMPROVED  AQUACULTURE  PRACTICES  IN  RESPECT  TO 
lNGERLING STOCKING (OWEVER  OF SUBSISTENCE 
AND  OF MIXED POND OPERATORS DID NOT STOCK IN 
THE  MONITORED  YEAR  4ABLE  	  (IGH  STOCKING 
DENSITIES  WERE  MAINTAINED  BY  ALL  CATEGORIES  OF 
POND OWNERS 4HE SUBSISTENCE OPERATIONS STOCKED 
THE HIGHEST NUMBERS OF lNGERLINGS  	 PER 











ALL  lNGERLINGS  STOCKED  IN  THE  MONITORED  PONDS 
#OMMERCIAL  POND  OWNERS  STOCKED  MORE  3ILVER 




POND  OPERATORS  WHO  DID  NOT  SELL  lSH  HAD  THE 
HIGHEST  STOCKING  COSTS    TIMES  MORE  THAN  FOR 




CATEGORIES  OF  OPERATORS  4ABLE  	  /VERALL  THE 















 POND .OHA  POND .OHA  POND .OHA  POND .OHA
2UI            
#ATLA            
-RIGAL            
+ALIBAUS    
3ILVER CARP            
'RASS CARP         
-IRROR CARP         
#OMMON CARP            
4HAI SHARPUTI            
-AGUR         
0ANGUS   
4ILAPIA         
'OINNA    
3HING        
& O L I   
"HANGON     










2UI        
#ATLA        
-RIGAL        
+ALIBAUS    
3ILVER CARP        
'RASS CARP       
-IRROR CARP    
#OMMON CARP       
4HAI SHARPUTI        
-AGUR     
4ILAPIA    
'OINNA    
&OLI    
"HANGON    
!LL        
THE  OTHER  TWO  GROUPS  4HE  OPPOSITE  IS  TRUE  FOR 
ONFARM INPUTS POND OPERATORS WHO DID NOT SELL 
lSH USED  TIMES MORE COW DUNG TWICE AS MUCH 
POULTRY  MANURE  AND    TIMES  MORE  RICE  BRAN 
THAN POND OPERATORS WHO SOLD OVER  OF THEIR 
lSH  #OW  DUNG  AND  RICE  BRAN  WERE  THE  MAIN 
INPUTS  USED  BY  ALL  CATEGORIES  OF  OPERATORS  AND 
ALMOST  ALL  OF  THE  MONITORED  PONDS  #HEMICALS 
WERE  USED  BY  MORE  OF  THE  MIDDLE  CATEGORY  OF 
POND  OPERATORS  	  ALTHOUGH  THE  MORE 
COMMERCIAL  POND  OPERATORS  WHO  USE  CHEMICAL 
FERTILIZERS USED MORE 

















THE  OTHER  TWO  CATEGORIES  4ABLE  	  &OR  THE 
MORE  COMMERCIAL  OPERATIONS  MOST  LABOR  WAS 
MALE AND MOST WAS FROM THE FARM FAMILY ALTHOUGH 
  WAS  HIRED  /N  A  PER  HECTARE  BASIS  THE 
SUBSISTENCE




ACHIEVED  BY  THESE  POND  OWNERS  DURING  THE 
MONITORING PERIOD 4HE MIXED CATEGORY OF POND 
OPERATORS ACHIEVED THE HIGHEST PRODUCTION  T
HA	  WHILE  THOSE  WHO  DID  NOT  SELL  lSH  ONLY 
ACHIEVED    THA  4ABLE  	  /VERALL    OF 
PRODUCTION  FROM  THE  PONDS  CAME  FROM 
NONSTOCKED lSH DUE TO THE INUNDATION OF SEVERAL 
PONDS BY THE SEVERE mOODING IN  7HILE ONLY 
  OF  THE  PONDS  MONITORED  WERE  mOODED  IN 
  WERE AMONG THE HOUSEHOLDS THAT DID 
NOT  SELL  ANY  lSH  4ABLE  	  4HUS  THE 
HOUSEHOLDS  THAT  DID  NOT  SELL  lSH  FALL  INTO  TWO 
MAIN GROUPS 
 THOSE THAT WERE mOODED AND THOSE 
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PRODUCTION  THAN  hNONmOODEDv  PONDS  WITH  NO 
SALE AND A HIGHER PROPORTION OF THE CATCH FROM 
THEM  WAS  OF  WILD  lSH  -ARKETING  OF  lSH  WAS 
ASSOCIATED  WITH  MORE  COMPLETE  HARVESTS  AND 
HIGHER PROPORTIONS OF STOCKED lSH IN PRODUCTION
)NDIAN MAJOR CARP 	 DOMINATED PRODUCTION 
ALTHOUGH  3ILVER  CARP  WAS  THE  SINGLE  MOST 
IMPORTANT  SPECIES  	  OVERALL  AND  FOR  THOSE 
NOT SELLING lSH AND THOSE SELLING  OR MORE OF 
lSH  4ABLE  	  !VERAGE  SIZE  AT  HARVEST  OF 
STOCKED lSH WAS RECORDED NUMBERS OF lSH AND 
TOTAL  WEIGHT	  AND  HARVESTING  WAS  SPREAD  OVER 
SEVERAL  MONTHS  FOR  MANY  OF  THE  PONDS  -AJOR 















AT  SMALLER  SIZES  n  4HAI  SHARPUTI  ON  AVERAGE 
WEIGHED  G AT HARVEST
"Y  DElNITION  MOST  OF  THE  lSH  PRODUCED  FROM 
PONDS WHERE NONE OF THE lSH WERE SOLD WERE FOR 
HOME  CONSUMPTION  ALTHOUGH    WERE  GIVEN 
AWAY  4ABLE  	  /N  A  PER  HECTARE  BASIS 
HOUSEHOLDS  SELLING  UNDER    OF  THEIR  lSH 
CONSUMED MORE AND GAVE AWAY MORE SELLING ON 
AVERAGE  OF PRODUCTION WHILE THOSE SELLING 
MOST  OF  THEIR  lSH  CONSUMED  MUCH  LESS  PER 
HECTARE






LITTLE  VARIATION  IN  PRICES  BY  SPECIES  AND  NO 
SIGNIlCANT  DIFFERENCES  BETWEEN  MORE  AND  LESS 
COMMERCIALLY OPERATED PONDS
(ENCE GENERAL FEATURES OF THE MONITORED PONDS 
WERE  OVERSTOCKING  OF  lNGERLINGS  LOW  DOSE  OF 
CHEMICAL  FERTILIZER  AND  OVERDOSE  OF  ORGANIC 
FERTILIZER  4HUS  PRODUCTION  LEVELS  WERE  LOW 
COMPARED TO lNGERLINGS STOCKED AND TOO MANY 
SMALL lNGERLINGS WERE USED FOR THE SIZES OF POND 
3IMULTANEOUSLY  OVERSTOCKING  TENDS  TO  RESULT  IN 
HIGH TOTAL EXPENDITURE AS A RESULT NET RETURN FROM 
THE  PONDS  WAS  BELOW  ITS  POTENTIAL  $URING  THE 
MONITORING  PERIOD  AVERAGE  GROSS  VALUE  OF  lSH 
PRODUCED  PER  HOUSEHOLD  WAS  4K      4ABLE 
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#ONSIDERING  THE  VALUE  OF  lSH  CONSUMED  THE 
PONDS FROM WHICH NO lSH WERE SOLD MADE A LOSS 
EVEN  WITHOUT  CALCULATING  IMPUTED  VALUES  FOR 
ONFARM INPUTS AND mOODING IN  WAS PART OF 
THE REASON FOR THIS $ESPITE EXCEPTIONAL mOODING 
DURING  THE  MONITORING  PERIOD  MOST  PONDS 
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)MPUTED VALUE OF OWN LABOR            
'ROSS VALUE OF HARVESTED lSH                
.ET RETURN AGAINST CASH COSTS 
 
             
.ET RETURN TO HOUSEHOLD LABOR 
 
             
'ROSS VALUE OF HARVESTED lSHTOTAL CASH  





!  COMPARISON  OF  THE  lNDINGS  FROM  DETAILED 
MONITORING IN 
 WITH THE SURVEY REPORTED 











INDICATED  BY  THE  RETURN  PER  DAY  OF  HOUSEHOLD 





AQUACULTURE  TECHNOLOGIES    PONDS  AND  THEIR 
OPERATING HOUSEHOLDS WERE MONITORED INTENSIVELY 
EVERY  WEEK	  FOR    MONTHS  IN  
  AS 
DESCRIBED  ABOVE  !FTER  ANALYSIS  THREE  DIFFERENT 
STYLES OF POND OPERATION WERE IDENTIlED BY THE 
RESEARCH  TEAM  AND  USED  TO  CHARACTERIZE  POND 




THE  PARTICIPANTS  WERE  INFORMED  ABOUT  THE 
OUTCOME  OF  THEIR  MONITORING  AND  THE  POND 







CONSUMED  ALL  THEIR  PRODUCTION  -OST  OF  THEM 































3TOCKING COST        
 OF TOTAL    
/THER BOUGHT INPUT COST        
 OF TOTAL    
)MPUTED VALUE OF ONFARM INPUTS        
 OF TOTAL    
(IRED LABOR INCLUDING HARVEST        
 OF TOTAL    
4OTAL CASH COST        
6ALUE OF HARVEST        
 CONSUMED BY HOUSEHOLDOWNER    
.ET RETURN TO HOUSEHOLD        
.ET RETURN 4KDECIMAL	 4K M	    

























PRODUCED  COW  DUNG  FOR 
THEIR  PONDS  THEY  USE  ANY  SURPLUS  AMOUNT  FOR 












&ISH  STOCKING  4HE  NORMAL  TENDENCY  OF  THESE 
HOUSEHOLDS IS TO OVERSTOCK 4HEY DO NOT FOLLOW 
ANY  TECHNOLOGICAL  PACKAGE  !BOUT    USUALLY 
STOCK  lSH  AT  ONE  TIME  WHEREAS  THE  REST  STOCK 
SEVERAL  TIMES  IN  A  YEAR  4HEY  REPORTED  THE 
FOLLOWING  CAUSES  BEHIND  OVERSTOCKING  	  FOR 
MORE  CONSUMPTION  	  POOR  SURVIVAL  RATE  OF 
















PRODUCT   
#OW DUNG    
"RAN   
0OULTRY LITTER   
#HEMICAL FERTILIZER   
4ABLE  #HANGES IN HOUSEHOLD FISH CONSUMPTION BY SOURCE  OF 
HOUSEHOLDS REPORTING A SOURCE	 FOR SUBSISTENCE POND OPERATORS
3OURCES   
0OND    
"AZAAR   
2IVER MARKET	   






































BEEN  BECOMING  SCARCE  DAY  BY  DAY  SO  THEY 
CULTURE lSH TO FULlL THEIR DAILY NEEDS
  &INANCIAL GAIN WAS A MAJOR FACTOR lSH CULTURE 





  4O  SUPPLY  lSH  TO  THEIR  NEIGHBORS  AND 
RELATIVES
  4O REDUCE THE AREA OF FALLOW LAND BY CONVERTING 














HOUSEHOLDS  SHARECROP  OUT  THEIR  LAND  DUE  TO 
SCARCITY  OF  HUMAN  RESOURCE  AND  lNANCIAL 
PROBLEMS
5SE  OF  CROP  BY





&ISH  STOCKING  4HESE  PEOPLE  DO  NOT  FOLLOW  ANY 
SPECIlC RULES FOR lSH CULTURE BUT USUALLY STOCK 
lSH ACCORDING TO THEIR EXPERIENCE AND OWN CHOICE 
(OWEVER  THEY  SAID  THAT  USUALLY  VENDORS  PUSH 
THEM  TO  STOCK  MORE  lNGERLINGS  -OST  OF  THEM 
FORGET  THE  EARLIER  RECOMMENDED  STOCKING  RATIOS 
4HE HOUSEHOLD HEAD DECIDES HOW MANY FRY THEY 
SHOULD  STOCK  .ORMALLY  lSH  STOCKING  STARTS  IN 
-ARCH AND CONTINUES UP TO *ULY
3OURCE  OF  lNGERLINGS  !LL  THESE  HOUSEHOLDS 
PURCHASE lNGERLINGS FROM VENDORS WHO USUALLY 
COME TO THEIR POND SIDE .ONE OF THEM PURCHASE 




(ARVESTING  5SUALLY  lSH  HARVESTING  STARTS  SIX 















PRODUCT #ATTLE FEED &UEL 0OND 3ALE 	
3TRAW 9ES 9ES 9ES 
"RAN 9ES 9ES 9ES  
,EAF 9ES  9ES 9ES 





















2ICE BRAN  KG  KG  KG /WN

























4HIS  GROUP  CONSISTED  OF    POND
OWNER 










4YPESOURCE OF lSH   
7ILD lSH   










































RICE  BRAN  WAS  NOT  USED  FOR  AQUACULTURE  EVEN 











WOULD  INCREASE  BUT  TO  ENSURE  REASONABLE 
PRICES THEY NEED TO ENSURE lSH OF A REASONABLE 
UNIFORM  SIZE  IE  UNIFORM  GROWTH  IN  A 
POND	
  -ARKET  DEMAND  FOR  NATIVE  SPECIES  IS  HIGHER 
THAN THAT FOR EXOTIC SPECIES AND
  4HERE  IS  A  POSITIVE  RELATION  BETWEEN  lSH 
DEMAND AND SUPPLY 7HEN DEMAND INCREASES 
lSH  SUPPLY  ALSO  INCREASES  WITH  THE  POND 
OWNERS GROWING AND SELLING MORE 
4HEY  BUY  lSH  FRY  BOTH  FROM  PRIVATE  HATCHERIES 
AND LOCAL FRY TRADERS 5SE OF MOST INPUTS BOTH 
















PROPERTY  DURING  THE  POST
MONSOON  SEASON 




























)NPUT   
#OW DUNG
   
2ICE BRAN   
/ILCAKE   
5REA430   
0OTASH  5SED 5SED
#OMPOST   






3OURCE   
0OND   









































3MALL    
-EDIUM AND LARGE    







4HE  SOCIOECONOMIC  IMPACT  SURVEY  IN   
COVERED A RANDOM SAMPLE OF  HOUSEHOLDS OF 
WHICH    WERE  PARTICIPANTS  IN  THE  PREVIOUS 
PROJECT SEE #HAPTER 	 /UT OF THE  SURVEYED 
PAST  PARTICIPANTS  THE    POND
OWNING  HOUSE

HOLDS  WHICH  STOCKED  THEIR  PONDS  WITH  lSH  IN 
  WERE  SELECTED  FOR  THE  POND  MONITORING 
SURVEY REPORTED IN #HAPTER  !T THE SAME TIME A 
lSH  CONSUMPTION  STUDY  WAS  UNDERTAKEN  WITH 
THOSE  SAME  HOUSEHOLDS  BETWEEN  !UGUST   
AND  3EPTEMBER    4HE  MAIN  SURVEY  DESIGN 
AIMED  TO  COMPARE  RECIPIENTS  OF  TRAINING  AND 
EXTENSION  DURING  







































!  MEMBER  OF  EACH  HOUSEHOLD  EITHER  ADULT  OR 
STUDENT  FROM    YEARS  OF  AGE  UPWARDS	 
VOLUNTEERED TO HELP IN THE STUDY AND WAS TRAINED 
IN  BASIC  RECORD  KEEPING  AND  PROVIDED  WITH   
TRADITIONAL WEIGHING BALANCE AND WEIGHTS FORMS 
AND  PENS  4HESE  PARTICIPANTS  RECORDED  lSH 




AND  3EPTEMBER    &EEDBACK  SESSIONS  WERE 
HELD  PART  WAY  THROUGH  THE  STUDY  WITH  SMALL 
GROUPS OF ALL THE PARTICIPANT MONITORS AND THEY 
ALSO  TOOK  PART  IN  THE  WORKSHOP  REPORTED  IN 
#HAPTER  ALONG WITH THE lSH FARMERS FROM THEIR 
HOUSEHOLDS )N THE INTERIM DISCUSSIONS SOME OF 




lNAL  WORKSHOP  THE  OVERALL  lNDINGS  WERE 
PRESENTED AND THE MONITORS CONTRIBUTED TO THE 
DISCUSSION  OF  AQUACULTURE  PRACTICE  )NDIVIDUAL 
ANALYSES  OF  CONSUMPTION  PATTERNS  OF  lSH  AND 
OTHER MONITORED FOODS	 WERE PROVIDED TO EACH 
HOUSEHOLD  AND  COMPARED  WITH  THE  HOUSEHOLD 
NORMAL NUTRITIONAL REQUIREMENTS
&REQUENCY OF %ATING &ISH







RURAL  HOUSEHOLDS  AS  A  WHOLE  !VERAGE  ANNUAL  #(!04%2  \ &ISH #ONSUMPTION 3TUDY IN +APASIA







%VEN  AMONG  MARGINAL  AND  SMALL
SCALE  FARMERS 
THE AVERAGE ANNUAL INCOME WAS ABOUT 4K   









MEAT  CONSUMPTION  ON  SOME  DAYS  DURING  THE 
STUDY PERIOD )T IS AN ISSUE OF PRESTIGE IN RURAL 
"ANGLADESH TO EAT MEAT AND BIG lSH AS THIS SHOWS 
A  HOUSEHOLDS  lNANCIAL  SUPERIORITY  !LSO  WHEN 
GUESTS VISIT IT IS A TRADITION TO ENTERTAIN THEM WITH 
MEAT  4HE  LARGE

















!UG 3EP /CT .OV $EC *AN &EB -AR !PR -AY *UN *UL !LL
 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ED  ABOUT    KG  OF  lSHMONTH  OR    KG
HOUSEHOLDYEAR    KGHOUSEHOLD  FOR  SMALL 
POND OWNERS AND  KGHOUSEHOLD FOR MEDIUM












OR    GPERSONDAY  4HUS  LARGE
SCALE  FARM 



















VERY  SMALL  QUANTITIES    SPECIES  COMBINED 
CONTRIBUTED  LESS  THAN  ONE



















AMOUNT  CONSUMED  (ILSHA  A  PREFERRED  SPECIES 
MOSTLY  CAUGHT  IN  ESTUARINE  AREAS	  WAS  SLIGHTLY 






!UG 3EP /CT .OV $EC *AN &EB -AR !PR -AY *UN *UL !LL
,ANDHOLDING CATEGORY
,ANDLESS             
3MALL FARM             
-EDIUM FARM             
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0OND AREA
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4ABLE  &ISH CONSUMPTION GPERSONDAY	 BY LANDHOLDING AND POND SIZE
 
!UG 3EP /CT .OV $EC *AN &EB -AR !PR -AY *UN *UL !LL
,AND CATEGORY
,ANDLESS             
3MALL             
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0OND SIZE
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!LL              #(!04%2  \ &ISH #ONSUMPTION 3TUDY IN +APASIA
SCALE LAND OWNERS ALTHOUGH IT IS NOW AN EXPENSIVE 
lSH  SEE  #HAPTER  	  3ILVER  CARP  A  LOW
PRICED 
SPECIES REGARDED AS INFERIOR TO OTHERS IN TASTE	 WAS 









SPECIES  2UI  INCREASED  WITH  FARM  SIZE  !FTER 
*ATPUTI  -OLA  WAS  THE  OTHER  MOST  COMMONLY 
EATEN  SMALL  lSH  ESPECIALLY  BY  THE  SMALL
SCALE 
FARMERS  AND  THIS  IS  IMPORTANT  GIVEN  THE 



































BY  LARGE  POND  OWNERS  WAS  CAUGHT  FROM  OTHER 
WATERBODIES  5SUALLY  LARGE  POND  OWNERS  OWN 
MORE CULTIVABLE LAND WHERE THEY EXCAVATE DITCHES 
TO RETAIN WATER FOR IRRIGATION DURING THE DRY SEASON 





LAND  OWNERS  lSH  IN  THEIR  lELDS  AND  AFTER  THE 
MONSOON THEY CATCH lSH FROM THE DITCHES 4HIS 















    0UTI  0UTI  0UTI
    3ILVER CARP  4AKI  -OLA
      4AKI  -OLA  "AIMCHIKRA
      "AIMCHIKRA  3ILVER CARP  3ILVER CARP
      -OLA  "AIMCHIKRA  4AKI
      -AGUR    #HANDA  #HINGRI
      2UI    #HINGRI  #HANDA
      (ILSHA    $ARKINA  $ARKINA
      #HINGRI    3HING  2UI










OFF  AND  EAT  RELATIVELY  LARGER  AMOUNTS  OF  BETTER 
FOODS COMPARED WITH AN AVERAGE OF  TO  KG 




THE  MAIN  SOURCE  OF  ANIMAL  PROTEIN  AT   

















































KGMONTH  RESPECTIVELY	  THAN  SMALL
SCALE  LAND 
OWNERS    KGMONTH	  AND  A  SLIGHTLY  HIGHER 
























!CTUAL  PER  PERSON  CONSUMPTION  lGURES  DERIVED 
FROM MONITORING ALLOW FOR CONSUMPTION BY FOR 
EXAMPLE  GUESTS  AND  LABORERS  FED  BY  THE 
PARTICIPATING  HOUSEHOLDS  )F  FOR  SIMPLICITY  AND 
COMPARABILITY  WITH  OTHER  STUDIES  AN  AVERAGE 





&OOD 4OTAL G %NERGY 0ROTEIN !NIMAL PROTEIN #ALCIUM
+CAL  G  G  MG 
2ICE            
0OND lSH          
/THER BIG lSH         
/THER SMALL lSH          
$AL          
%GG          
-EAT         
-ILK          
4OTAL .!          
#ONSUMPTION CONVERTED TO COMPONENTS USING $ARNTON
(ILL ET AL 	
MEAT  PRICE  OF  
  &OR  RELATIVELY  WEALTHY 












OWNER  HOUSEHOLDS  IN  +APASIA  IS  MORE  THAN 
















*ATPUTI  AND  (ILSHA  (ILSHA  WAS  THE  MOST 
EXPENSIVE  lSH  PURCHASED  DURING  THE  SURVEY 
























)N  "ANGLADESH  TRANSFER  TO  FARMERS  OF  NEW 
TECHNOLOGIES OTHER THAN THE TRADITIONAL ONES IS A 





TION  IMPACTS  SHOW  POSITIVE  RESULTS  THEN  RICH 








S  IN  INTRODUCING  OTHER  NEW  AQUACULTURE 
TECHNOLOGIES EXCLUDING CARP POLYCULTURE WHICH 
IS COVERED IN DETAIL IN #HAPTERS  TO 	 )N ADDITION 












INCLUDED  TOOLS  AND  EQUIPMENT  FOR  DEWATERING 


















POULTRY  FARMING  AND  ARRANGEMENT  OF 
FRYlNGERLINGS  FOR  STOCKING  BEELS  PONDS  AND 
RICElELDS  4RAINING  INCLUDED  CLASSROOM  LECTURES 
MEETINGS  DEMONSTRATIONS  FARMER  RALLIES  AND 
DISTRIBUTION OF INFORMATION IN PRINTED FORM SUCH 
AS LEAmETS AND PAMPHLETS 4HE EXTENSION STRATEGY 
FOLLOWED  INVOLVED  ORGANIZATION  OF  AN  OUTREACH 
TRAINING  PROGRAM  AT  THE  COMMUNITY  LEVEL 




POND  PREPARATION  STOCKING  AND  POST
STOCKING 
MANAGEMENT  HARVESTING  MARKETING  AND  OTHER 
POND MANAGEMENT PRACTICES
4HE  MAIN  CONTENTS  OF  THE  ONE
DAY  POULTRY
lSH 








4HE  MAIN  STOCKING  LEVELS  RECOMMENDED  IN  THE 
7ORLD&ISH PROJECT FOR THIS AND OTHER TECHNOLOGIES 










BEEN  SUSTAINED  IN  PRACTICE  AND  THE  CURRENT 
AQUACULTURE PRACTICES AMONG THE TRAINED PEOPLE 



























HISTORY  WITH  THE  TECHNOLOGIES  4HE  CASE  STUDIES 
COMPLETED  IN    INCLUDED  NURSERY  POND 









NURSERY  IN  +APASIA  5PAZILA  )N  
  THE 
PROJECT  LAUNCHED  A  MOTIVATION  PROGRAM  4HE 
TARGET WAS TO ESTABLISH  NURSERIES UP TO  
BUT  ONLY    PERSONS  RECEIVED  TRAINING  ON  lSH 
NURSERY  REARING  /UT  OF  THEM  THREE  WERE 
INTERVIEWED  WHO  STILL  REMEMBERED  THE  MAJOR 
TOPICS OF THE TRAINING 4HEY ALL COULD RECALL THE 
BASIC  CONTENTS  OF  THE  TRAINING  
  ABOUT  POND 
PREPARATION  SPAWN  TRANSPORTATION  ACCLIMATIZA






RECOMMENDED  AMOUNTS  OF  INPUTS  4HE  FARMERS 
SAID THAT THEY STOCKED ON AVERAGE  G SPAWN
DECIMAL    M	  4HIS  WAS  ALMOST  DOUBLE  THE 
RECOMMENDED AMOUNT
4HAI SHARPUTI MONOCULTURE
5NDER  THE  EARLIER  PROJECT  ALL  THE  PARTICIPANT 
FARMERS  USED  THE  SAME  BASIC  TECHNOLOGY 
ELABORATED  DURING  THE  TRAINING  COURSE  4HEY 
REPORTED THAT IN PRACTICE THEY USED POISON AT THE 
AVERAGE RATE OF   TABLETS PER HA OF POND AREA 




  KGHA  AND      KGHA  RESPECTIVELY  4HE 
AMOUNTS  USED  WERE  ALMOST  HALF  OF  THE  RECOM





0EOPLE  TRADITIONALLY  CATCH  lSH  IN  RICElELDS  IN 
+APASIA 3TOCKING lSH WAS A NEW IDEA AND WAS 


















THOSE  IN  +APASIA  ARE  MOSTLY  SURROUNDED  BY 
HIGHER LAND	 SURVEYED BY THE EARLIER PROJECT ONLY 
 BEELS WERE SELECTED FOR PROMOTINGTESTING lSH 
STOCKING  -OST  OF  THOSE  HAD  MULTIPLE  OWNERS 
4HERE  WAS  NO  SPECIlC  SET  OF  TECHNICAL  RECOM

MENDATIONS FOR STOCKING lSH IN BEELS AND NONE 
O F  T H E  P E O P L E  I N T E R V I E W E D  H A D  A N Y  F O R M A L  
TRAINING 4HEY GOT THE IDEA FROM 46 BROADCASTS 









/NLY  ONE  OF  THE  ORIGINAL  PARTICIPANTS  IS  STILL 
PRACTICING  POULTRY
lSH  FARMING  AND  HE  HAS 















PONDS  SUFFERED  FROM  EPIZOOTIC  ULCERATIVE 
SYNDROME  IN    !HMED  AND  2AB  	 










RICElELDS  WAS  A  NEW  TECHNOLOGY  2ICE  ALWAYS 








LAND  OWNERS  STOCK  lSH  IN  THEIR  RICElELDS  THEY 
PREVENT ANY lSHING AND LOCAL PEOPLE NO LONGER 
HAVE ACCESS TO NATURAL lSH RESOURCES 3UBSISTENCE 
lSHING  IS  RESTRICTED  TO  THE  OWNERS  OF  THE  lELDS 
"ESIDES PRODUCING lSH FOR REGULAR CONSUMPTION 











  KG  PER    DECIMALS  AND  STOCKED  THE  POND  WITH  THREE


















STOCKED  lSH  ESCAPED  BY  OVERTOPPING  THE  DIKES 
SEE "OX 	
(ATCHERY
3USTAINABILITY  DEPENDS  ON  THE  ATTITUDE  AND 
TECHNICAL  CAPACITY  OF  THE  HATCHERY  OWNER  ON 
QUALITY  OF  FRY  PRODUCED  AND  ON  THE  MARKETING 
CHANNELS  ESTABLISHED  &OR  A  SUCCESSFUL  HATCHERY 
MAINTENANCE OF SUFlCIENT WATER LEVEL IN THE BROOD 
PONDS IS ALSO NEEDED (AVING TRAINED PERSONNEL 
FOR  SPAWN  MANAGEMENT  IS  ALSO  ONE  OF  THE 
PRECONDITIONS /NLY ONE HATCHERY WAS ESTABLISHED 
AS  A  RESULT  OF  THE  PROJECT  4HE  OWNER  INVESTED 
HEAVILY BUT HAS NOT BEEN ABLE TO GET THE EXPECTED 
RETURN (E IS STILL CONTINUING BUT THE QUALITY OF HIS 









SCALE  FARMER  HAVING    HA  OF  LAND  (E  IS 
RELUCTANT TO INCREASE HIS FARM INCOME AS HE THINKS 






























































OF  WHICH  IS  CULTIVATED  WITH  PADDY  $URING  THE 
EARLIER  PROJECT  THE  CONCEPT  OF  STOCKING  CARP  IN 
THESE SEASONAL BEELS WAS INTRODUCED AND TESTED IN  #(!04%2  \ #ASE 3TUDIES OF !QUACULTURE 4ECHNOLOGIES IN +APASIA
  BEELS  MOST  OF  WHICH  HAD  MULTIPLE  OWNERS 



























HAMPERED  WHEN  A  CONmICT  ARISES  BETWEEN  LAND 





WANT  TO  DRAIN  OUT  WATER  AND  CULTIVATE  RICE  )N 
SOME  BEELS  LAND  OWNERS  GET  A  LUMP
SUM 
COMPENSATION  PAID  FOR  THEIR  LAND  BY  THE  lSH 
CULTIVATORS  )N  OTHERS  THERE  ARE  MANAGEMENT 
COMMITTEES THAT SOLD SHARES IN THE ENTERPRISE TO 














LAND  OWNERS	  MANAGED  TO  COOPERATE  FOR  A  FEW 
YEARS IN STOCKING AND THEN OFTEN ABANDONED THE 
PRACTICE DUE TO CONmICTS OVER SHARING COSTS AND 
BENElTS  !FTER  A  SHORT  GAP  ONE  TO  TWO  YEARS	 
STOCKING IN THE SAME BEEL WOULD RESTART EITHER BY 
SOME OF THE SAME PEOPLE OR AT THE INITIATIVE OF 








































































s  ACCESS  AND  lNANCIAL  ARRANGEMENTS  AMONG 
OWNERS  DIFlCULT  TO  ENFORCE  EG  PRIVATE  OR 
LEASED
IN LAND AND

















































SCALE  LAND  OWNERS  TRADITIONALLY  CATCH 
lSH IN THEIR RICElELDS 2ICE
lSH CULTURE HAS NOT 








s  0ONDS  NEED  TO  BE  PREPARED  BEFORE  REARING 
BROODSTOCK








s  -ARKETING  OPPORTUNITIES  AND  MECHANISMS 








s  !  BEEL  SHOULD  NOT  BE  USED  FOR  DIFFERENT 
PURPOSES IF IT IS STOCKED
s  2ESPONSIBILITIES FOR THE lSHERY ENHANCEMENT 
SYSTEM  SHOULD  BE  ALLOCATED  AMONG  ALL 
PARTNERS
s  2ESPONSIBILITIES SHOULD BE ROTATED TO MINIMIZE 








)N  .OVEMBER    THE  7ORLD&ISH  PROJECT 








WERE  SURVEYED  !LTHOUGH  THE  PREVIOUS  PROJECT 
CONDUCTED MARKET SURVEYS IN BOTH +APASIA AND 




!N  INVENTORY  OF  LOCAL  MARKETS  WHERE  lSH  ARE 
TRADED  WAS  MADE  IN    RECORDING  VARIOUS 
ATTRIBUTES  MARKET  SIZE  NUMBER  OF  BUYERS  AND 
SELLERS AND SITTING DAYS	 BUT THE NAMES OF THE 
MARKETS  SURVEYED  IN    WERE  NOT  PRESERVED 
&IFTEEN  MARKETS  INCLUDING  THE  MAIN  UPAZILA 


















4HE  TRADERS  SURVEYED  IN    HAD  VERY  SIMILAR 
SOCIOECONOMIC CHARACTERISTICS TO THOSE SURVEYED 
IN  EDUCATION LEVELS WERE SLIGHTLY HIGHER ON 
AVERAGE  BUT  MOST  HAD  NO  EDUCATION  AND  WERE 
PRIMARILY lSH TRADERS !VERAGE INCOMES FROM lSH 









!LSO  THE  FREQUENCY  OF  OPERATING  HAD  INCREASED 
COMPARED WITH  NONE NOW OPERATE ON ONLY 
ONE DAY A WEEK 4ABLE 	 )NCREASED AREA IS A 




























































4HE  AVERAGE  NUMBER  OF  SELLERS  PER  MARKET 
INCREASED  TIMES TO  4ABLE 	 WHILE THE 
AVERAGE  NUMBER  OF  BUYERS  INCREASED  ONLY   
TIMES  CONSEQUENTLY  THE  NUMBER  OF  POTENTIAL 
CUSTOMERS PER TRADER FELL TO JUST UNDER  4HE 







/NCE 4WICE 4HRICE $AILY 4OTAL 
       
    
 n        
 n        
    
       
   
 n        
 n        











     
     
 n       
  n       
      
     
     
 n       
  n       



















.O  .O 
-AJOR CARPS    
#HINESE CARPS     
#OMMON CARP    
4HAI SHARPUTI .! .!  
4ILAPIA    
!IRBREATHERS    
(ILSHA    
-ARINE lSH     
3MALL INDIGENOUS lSH    
3MALLLARGE PRAWN    







DAY	  THE  AMOUNT  PURCHASED  PER  CUSTOMER 
INCREASED OVER lVE TIMES !NOTHER EXPLANATION FOR 
THESE DIFFERENCES IS THE TIMING OF THE SURVEYS 4HE 












EXPANSION  OF  AQUACULTURE  IN  THE  UPAZILA 

















THE  lSH  THAT  HAD  BEEN  BOUGHT  FROM  OTHER  7ORLD&ISH #ENTER \ !QUACULTURE %XTENSION )MPACTS IN "ANGLADESH ! #ASE 3TUDY FROM +APASIA 'AZIPUR

























-AJOR CARPS              
#HINESE CARP            
#OMMON CARP            
4ILAPIA            
!IRBREATHERS            
(ILSHA            
4HAI SHARPUTI .! .! .! .! .! .!      
-ARINE lSH            
3MALL 
INDIGENOUS lSH
           
3HRIMPPRAWN 
SMALL	
           
/THER WILD lSH            
4OTAL lSH KG	               
0ERCENTAGE
-AJOR CARPS            
#HINESE CARP            
#OMMON CARP            
4ILAPIA            
!IRBREATHERS            
(ILSHA            
4HAI SHARPUTI .! .! .! .! .!       
-ARINE lSH            
3MALL 
INDIGENOUS lSH
                
3HRIMPPRAWN 
SMALL	
           
/THER WILD lSH            









.O  .O 
3ELLING HARVEST FROM OWN 
PONDDITCH
   
3ELLING HARVEST FROM OTHERS 
POND
   
3ELLING OWN HARVEST FROM 
OPEN WATER
   
3ELLING OTHERS HARVEST 
BOUGHT lSH	
   
3ELLING DRY lSH .! .!  
-IXED SOURCES .! .!  





WITH  THE  PEAK  PERIOD  OF  HARVESTING  CULTIVATED 
PONDS	  )N  ADDITION  THE  DOMINANCE  OF  SMALL 






CARP  CAME  FROM  BEELS  PROBABLY  BECAUSE  OF 
STOCKING  SMALL  BEELS  IN  THE  AREA  n  A  DIRECT 
CONSEQUENCE OF THE EARLIER PROJECT n AND ESCAPE OF 
STOCKED lSH INTO BEELS BECAUSE OF THE EXCEPTIONAL 












BETWEEN    AND    BUT  OTHER  lSH  PRICES 
SUCH  AS  THAT  FOR  COMMON  CARP  HAVE  INCREASED 
SUBSTANTIALLY 
4HE PRICE OF (ILSHA WAS ALSO MUCH HIGHER IN  




THE  lSH  TRADERS  WERE  GENERALLY  LOWER  IN   
COMPARED WITH  )N  THE MARGINS RANGED 
FROM  TO  FOR EXAMPLE SMALL lSH AIR 

























-AJOR CARPS        
#HINESE CARP         
#OMMON CARP        
4ILAPIA        
!IRBREATHERS        
(ILSHA        
4HAI SHARPUTI .! .! .! .!    
-ARINE lSH         
3MALL INDIGENOUS 
lSH
       
3MALLLARGE PRAWN        












 CHANGE	    
)NDIAN MAJOR CARPS       
 

#HINESE CARP         
#OMMON CARP        
4ILAPIA       
 

!IRBREATHERS        
(ILSHA        
4HAI SHARPUTI .!  .! .! .!  .! .!
-ARINE lSH         
3MALL INDIGENOUS lSH        
3MALLLARGE PRAWN        















MARKETS  HAVE  GENERALLY  SHOWN  MUCH  HIGHER 
INCREASES FOR WILD
CAUGHT lSH AND LOWER INCREASES 


























-AJOR CARPS      
#HINESE CARP      
#OMMON CARP      
4ILAPIA    
!IRBREATHERS      
(ILSHA      
4HAI SHARPUTI      
-ARINE lSH     
3MALL INDIGENOUS 
lSH
     
3MALLLARGE PRAWN      
/THER WILD lSH      


















AS  AIRBREATHERS  BUT  THE  MAJORITY  OF  THE 











CULTIVATION  AND  THE  AREA  OF  lSH  HABITAT  HAS 
DECLINED 5P TO  BEELS WERE STILL THE MAJOR 
SOURCE OF lSH IN THE AREA BUT THE MARKET STUDY 
REPORTED  ABOVE  SHOWS  A  DRAMATIC  CHANGE  IN 
MARKETS IN THE IMPORTANCE OF CULTURED lSH RELATIVE 
TO  CAPTURE  lSH  SINCE  THE  INTRODUCTION  OF  AQUA

CULTURE  IN  































OUTCOME  OF  REGULAR  SILTATION  FROM  THE  ADJACENT 
HIGHER LANDS AND CARRIED IN BY mOODWATER
&ARMERS SAID THAT THEY SPEND LESS TIME FOR lSHING 







3PECIES 4KKG 3PECIES 4KKG
 3MALL lSH  3ILVER CARP  
 3MALL CATlSH   3MALL lSH  
 -AJOR CARPS  4HAI SHARPUTI  
 3NAKEHEADS  #OMMON CARP  

































4HERE  ARE  DIFFERENT  ECOLOGICAL  FACTORS  INDIRECTLY 
AFFECTING lSHING PRACTICES 4HE DECLINING PERENNIAL 







ING  AREAS  BEELS  AND  RIVERS	  HAS  REMAINED  THE 
SAME PER CAPITA lSH CATCH WAS REPORTED TO HAVE 








CHANGED  LITTLE  BETWEEN    AND    4ABLE 
	 4HIS RANKING SHOWS THAT LARGE CATlSH HAVE 
DISAPPEARED  FROM  THE  OPEN  WATER  CATCH  DURING 
THE  LAST    YEARS  !LTHOUGH  OTHER  SPECIES  HAVE 
DECLINED THEIR ORDER OR RANKING IN IMPORTANCE IN 
THE TOTAL CATCH IS LITTLE CHANGED !VERAGE CATCH PER 
PERSON  PER  DAY  WAS  ABOUT    KG  IN    BUT 
DROPPED  TO    KG  ON  AVERAGE  IN    -ENI 




THE    mOOD  -ANY  FARMERS  BELIEVED  lSH 
DISEASE  IS  AN  IMPORTANT  FACTOR  BEHIND  THE 
DISAPPEARANCE
.ORMALLY  HOUSEHOLDS  LACKING  PONDS  CONSUME 
lSH FROM TWO SOURCES BOUGHT FROM MARKETS AND 











/VERALL  HOUSEHOLD  SIZES  CHANGED  A  LITTLE 
MEMBERS IN  OF THE HOUSEHOLDS INCREASED IN 




FALLEN  BY  ABOUT    DURING  THIS  PERIOD  3ILVER 
CARP  IS  THE  SINGLE  MOST  CONSUMED  SPECIES  NOW 












































LANDLESS  HOUSEHOLDS  SAID  THEY  WERE  MARGINAL 
FARMERS  A  DECADE  EARLIER  SO  THEY  COULD  SPEND 

















ALSO  HAVE  FOUND  THAT  LARGE  CATlSH  POPULATIONS 




































4HE  LANDLESS  CONlRMED  MAJOR  CHANGES  IN  THE 
COMPOSITION OF lSH FOR SALE IN MARKETS DURING 


















































REPORTED  THAT  3ILVER  CARP  AND  4HAI  SHARPUTI  IN 
PARTICULAR  WERE  NOW  COMPETITIVELY  PRICED  FOR 








IN  "ANGLADESH  BUT  IN  THE  GROUP  DISCUSSION 
NOBODY FELT FREE TO DISCUSS THE USE OF THESE BANNED 
NETS &ISH CONSUMPTION DECREASED BETWEEN  





MILK  CONSUMPTION  ,ANDED  HOUSEHOLDS  ALSO 






4O  WHAT  EXTENT  ARE  THESE  REPORTED  CHANGES 




PONDS  HAD  BEEN  UNDER  THE  EARLIER  ADAPTIVE 
4ABLE  &ISH PRICES PAID BY LANDLESS HOUSEHOLDS IN +APASIA
 
&ISH TYPE 4KKG &ISH TYPE 4KKG
3MALL lSH   3ILVER CARP 
3MALL CATlSH   3MALL lSH  
-AJOR CARPS   #OMMON CARP  
3NAKEHEADS  3NAKEHEADS 
,ARGE CATlSH  4HAI SHARPUTI  













NOT  CULTIVATED  STOCKED  WITH  lSH	  
  THE  EX

PARTICIPANTS  PONDS  YIELDED    THA  AND  THE 
NONPARTICIPANTS  PONDS  YIELDED    THA  4HE 
CONTROL AREA OF 3REEPUR SHOWS WHAT WOULD HAVE 












FROM  STOCKING  BEELS  WHICH  THE  EARLIER  PROJECT 
ENCOURAGED SEE #HAPTER 	
-OST OF THE INCREASED SUPPLY OF CULTIVATED lSH IN 
THE  MARKETS  APPEARS  TO  HAVE  BEEN  PRODUCED 
WITHIN THE UPAZILA SUBDISTRICT	 GIVEN THAT THERE 
WAS  A  FOUR
FOLD  INCREASE  IN  POND  AQUACULTURE 
PRODUCTION 4HE DIFFERENCE IN AVERAGE PRODUCTION 
BETWEEN  +APASIA  AND  3REEPUR  INDICATES  THAT  A 
SUBSTANTIAL PART OF THIS GROWTH MAY BE ATTRIBUTED 
TO THE EARLIER PROJECT $ATA FROM THE EARLIER PROJECT 
SUGGEST  THAT  SMALLER  PONDS  WERE  SELECTED  FOR 
EXTENSION  AND  LARGER  ONES  WERE  LEFT  OUT  OF  THE 




HAVE  BEEN  ONLY    T  IN    REmECTING  BOTH 
LOWER  PRODUCTION  AND  LESS  GROWTH  IN  POND 
NUMBERS 4HIS INDICATES THAT IN  ABOUT  
OF THE HIGHER AQUACULTURE PRODUCTION IN +APASIA 
COULD  BE  ATTRIBUTED  TO  THE  EARLIER  EXTENSION 
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NUMBERS  AND  THE  USE  OF  THOSE  PONDS  FOR 
AQUACULTURE (OWEVER THESE GAINS ALSO OCCURRED 
EARLIER  IN  +APASIA  THAN  THE  GROWTH  IN  POND 
PRODUCTION IN 3REEPUR SINCE AT LEAST THE PARTICI

PANTS  OF  THE  EARLIER  PROJECT  ACHIEVED  INCREASED 
PRODUCTION BY 
!QUACULTURE HAS IN TERMS OF THE QUANTITY OF lSH 
PRODUCED  HELPED  TO  COMPENSATE  FOR  LOSS  OF 
CAPTURE  lSHERIES  IN  THE  AREA  (OWEVER  THE 
BENElCIARIES  HAVE  BEEN  HOUSEHOLDS  WITH  LAND 
AND  DIVERSIlED  LIVELIHOODS  WHO  HAVE  ACHIEVED 





























EARLIER  PROJECT  IN  THE  EARLY  S  AND  THE 
COMPARISON WITH EXPERIENCE IN THE CONTROL AREA OF 
3REEPUR  5PAZILA  AS  DISCUSSED  IN  THE  EARLIER 
CHAPTERS OF THIS REPORT THE MAIN CONCLUSIONS ARE 
AS FOLLOWS
  4HE  PAST  RECIPIENTSPARTICIPANTS  IN  ADAPTIVE 
AQUACULTURE TECHNOLOGY TRANSFER THROUGH THE 
EARLIER  RESEARCH  AND  DEVELOPMENT  PROJECT 
IMPLEMENTED BY 7ORLD&ISH	 HAVE CONTINUED 
THEIR  PRACTICES  AND  IN  
  ACHIEVED  AT 











  0OND  OPERATORS  NEIGHBORS	  WHO  DID  NOT 
PARTICIPATE IN THE EARLIER PROJECT BUT WHO LIVE 
IN  THE  SAME  AREAS  OF  +APASIA  5PAZILA  ALSO 
ACHIEVE lSH YIELDS HIGHER THAN THOSE OF THE 
CONTROL  FARMERS  INDICATING  A  DEMONSTRATION 
EFFECT  BUT  THEIR  PRODUCTION  LEVELS  ARE  LOWER 
THAN THE PARTICIPANTS
  5SE  OF  ONFARM  BY
PRODUCTS  HAS  INCREASED 
COMPARED WITH THE  BASELINE SURVEY WITH 
PREVIOUSLY  UNUSED  AND  UNDERUSED  RESOURCES 
SUCH AS COW AND POULTRY MANURE CONTRIBUTING 
TO AQUACULTURE BUT THERE IS LITTLE DIFFERENCE IN 








BE  PUT  TO  OTHER  MORE  PRODUCTIVE  USES  4HIS 
MAY  BE  BECAUSE  THE  SMALLER  PONDS  ARE 
























WHEN  PREDICTING  THE  VIABILITY  OF  POND 
AQUACULTURE  BUT  WILL  BE  RELATIVELY  MORE 
IMPORTANT  FOR  SMALLER  FARMERS  WITH  LIMITED 
HOUSEHOLD  INCOME  DIVERSITY  SINCE  mOODS 
DAMAGE BOTH AQUACULTURE AND CROPS #APTURE 
lSHERIES  HAVE  SOME  COMPENSATING  EFFECT  AS 
THERE IS MORE mOODWATER FOR WILD lSH TO GROW 
IN  BUT  THESE  lSHERIES  HAVE  DECLINED  TO  THE 
EXTENT  THAT  THIS  CAN  ONLY  NOW  BE  A  PARTIAL 
COMPENSATION
  0OND  AQUACULTURE  GENERATED  POSITIVE  NET 
INCOMES FOR POND OWNERS BUT HAD MINIMAL 
IMPACT ON PARTICIPANT HOUSEHOLD INCOMES IN 
GENERAL  AS  NEW  OPPORTUNITIES  FOR  NONFARM 
INCOME UNRELATED WITH AQUACULTURE AROSE AFTER 
THE  EARLIER  PROJECT  4HE  MAIN  GROWTH  IN  THE 
STUDY  AREA  HAS  COME  FROM  IMPROVED 
COMMUNICATIONS WITH THE CAPITAL $HAKA AND 
ASSOCIATED REMITTANCES FROM WORK OUTSIDE THE 
AREA  NONFARM  BUSINESS  AND  HIGH
VALUE 
AGRIBUSINESSES  SUCH  AS  FRUIT  AND  POULTRY 
SUPPLYING THE CAPITAL
  0OND








 0EOPLE  WITHOUT  PONDS  ARE  NOW  MORE 
DEPENDENT ON THE PURCHASE OF CULTURED lSH IN 
LOCAL MARKETS RATHER THAN CATCHING lSH FROM 








 4HE  RELATIVE  LOCAL  RETAIL  MARKET  PRICES  OF 
CULTURED  lSH  SPECIES  HAVE  FALLEN  COMPARED 





 4HE  SUSTAINED  INCREASE  IN  PRODUCTION  FROM 
AQUACULTURE  IN  THE  STUDY  AREA  HAS  FAILED  TO 
COMPENSATE FOR THE LOSS TO LANDLESS PEOPLE OF 
ACCESS  TO  AND  CATCHES  FROM  LOCAL  CAPTURE 
lSHERIES  THAT  ARE  REPORTED  TO  HAVE  DECLINED 
GREATLY OVER A 
YEAR PERIOD MAINLY DUE TO 





!HMED  -  AND  -!  2AB    /UTBREAK  OF  EPIZOOTIC 






















"HUIYAN  !+-!    #LOSED  WATERBODY  lSHERIES 









  AND    TO    .&%0  0AP    .ORTHWEST 
&ISHERIES %XTENSION 0ROJECT 0ARBATIPUR "ANGLADESH




0AP    .ORTHWEST  &ISHERIES  %XTENSION  0ROJECT 
0ARBATIPUR "ANGLADESH
#HOWDHURY !:- . )SLAM #0 -ORRICE $ 'RIFlTHS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)&02)  ")$3  ).&3  $!4!  AND  2$(.  )NTERNATIONAL  &OOD 
0OLICY  2ESEARCH  )NSTITUTE  "ANGLADESH  )NSTITUTE  FOR 
$EVELOPMENT  3TUDIES  )NSTITUTE  OF  .UTRITION  AND 
&OOD 3CIENCE $ATA !NALYSIS AND 4ECHNICAL !SSISTANCE 
AND  2OYAL  $EPARTMENT  OF  (UMAN  .UTRITION	 
  #OMMERCIAL  VEGETABLE  AND  POLYCULTURE  lSH 
PRODUCTION IN "ANGLADESH THEIR IMPACTS ON INCOME 
HOUSEHOLD  RESOURCE  ALLOCATION  AND  NUTRITION  )&02) 
7ASHINGTON  $#  53!  ")$3  ).&3  AND  $!4!  $HAKA 
















#ODDINGTON  "7  'REEN  AND  +, 
6EVERICA    &ERTILIZATION  REGIMES  P  
  )N 
(3  %GNA  AND  #%  "OYD  EDS	  $YNAMICS  OF  POND 
AQUACULTURE #3# 0RESS .EW 9ORK 53!
,ITHDAMLONG  $  %  -EUSCH  AND  .  )NNES
4AYLOR   
0ROMOTING  AQUACULTURE  BY  BUILDING  THE  CAPACITY 















lSH  CULTURE  2URAL  %XT  "ULL  /CTOBER	  
 
5NIVERSITY  OF  2EADING  !GRICULTURAL  %XTENSION  AND 








COUNTRIES  ISSUES  PRIORITY  AND  NEEDS  )#,!2-  #ONF 
0ROC   P
4HOMPSON  0  .  2OOS  0  3ULTANA  AND  3(  4HILSTED 






AQUACULTURE  EXTENSION  ACTIVITY  IN  THE  SOUTHEASTERN 
PROVINCES  OF  SOUTHERN  6IETNAM  P  
  )N 0   
%DWARDS  $#  ,ITTLE  AND  (  $EMAINE  EDS	  2URAL 
AQUACULTURE #!") 0UBLISHING 7ALLINGFORD 5+
:AFRI ! AND + !HMED  3TUDIES ON THE VITAMIN ! 
CONTENT OF FRESH WATER lSHES CONTENT AND DISTRIBUTION 
OF VITAMIN ! IN -OLA !MBLYPHARYNGODON MOLA	 AND 
$HELA 2OHTEE COTIO	 "ANGLADESH * "IOL 3CI 

       